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Improved Metal Planer. 


The G. A. Gray Co., Cincinnati, Ohio, have 
recently added some new features to their 
iron planers, which are shown in the illus- 
tration on this and the succeeding page. It 
will be noticed that there is a shifting lever 
on cach side of the machine. 
are connected by means of a shaft which runs 
directly through the stationary shaft upon 
which the bull wheel revolves. By means of 
these levers the operator may control the ac- 
tion of the platen from either side of the 
machine. 

The lever on the right, or front side of the 
planer, shows a trip, to be used when it is de- 
sired to allow the 
platen to run back 
without disturbing 
the dog. Heretofore 
this wip has been in 
the back dog, but 
since these machines 
have been quickened 
on the backward 
stroke to 4 to 1, and 
above, it is found to 
be difficult to throw 
out this trip while 
the platen is in mo- 
tion. But with the 
trip in the shifting 
lever—which at 
rest during the 
stroke—it is accom- 
plished with more 
certainty. Another 
point is claimed in 
favor of this form 
of shifter lever: The 
vertical 
lows it to be placed 
under the 
platen, where it is 
less in the way 
the operator than 
when made to swing 
horizontally. 

Other  character- 
istics in this planer, 
such as the 
depth of bed and 
large driving pul- - 
leys, are about the 
the 
first 


These 


is 


action al- 
close 


of 


great 


same as when 


machine was 
brought out. 

The duplex shifter device is claimed to be 
of great importance heads 
used, as, for instance, when the left-hand head 
is in action at the extreme end of the 
slide, then the operator may adjust the cut 
without walking around to the front side to 
stop and start the platen, 

abe 


when two are 


cross 


Postmaster-General Wanamaker is said to 
be working upthe plan first proposed, we be- 
lieve, by General James, of establishing, in 
large cities, additional 
drug stores, or other siores, and under con 


stations, located in 


trol of a clerk furnished by the owner 
of the store. At these places it is pro- 
posed to sell money orders and register 
letters, as well as receive anything to go 


by mail. A similar planis in operation in 
Philadelphia, and is said to work very satis 
factorily. New York city is the next place 


where it proposed to establish these branch 


oftices. 


levers | 





The Suetion of a Chimney. 
By W. H. Booru. 
II. 


In the last article under this head we came 
to the conclusion that a chimney had no 


power of suction, and proposed to inquire | 
| the 


| into the means taken to augment the draught. 
| These are four in number—namely, a steam 
| jet before the furnace, the same behind the 
furnace, a fan exhausting air frofn 
|furnace, and a fan blowing air into the 
furnace. 


The late Professor Rankine was of the 


opinion that a locomotive consumed only 18 


the | 


Of these the second is the most | 


pounds of air per pound of fuel, as against 
24 pounds in an ordinary chimney-draught 
A blast 
sidered as saving a fourth of the waste heat. 
The heat half the utilized 
heat in an ordinary draught. 

At 600 effective, or obtained horse-power, 
heat of the furnace is thus 3800 
A fourth of this is 75 horse 
power, and, to save this, a steam blast’ press 
ure of even four pounds extra back pressure 
would be an economy. 
behind the furnace simply acts by removing 


furnace. steam may then be con 


waste is about 


waste 
horse-power. 


The s'eam jet then 


‘common, for it is found in all locomotives. | the pressure from above the tire, and so al 
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The steam blast, as applied to a locomotive, 
does absolutely produce a partial vacuum in 
the smoke-box, and therefore the funnel of a 
locomotive may be said to have a power of 
suction in itself, and the external atmosphere 
rushes into the smoke-box through the fur 
nace, to fill up the constantly maintained 
void in the smoke-box. When at rest, a 
locomotive is thus deprived of draught al 
most entirely, and, to remedy this, a jet is 
applied, using boiler steam direct, and blow- 
ing up the funnel. The steam blast of a 
locomotive is obtained by contracting the 
exhaust pipe from the cylinders, and is re- 
sponsible for a considerable increase in the 
back pressure on the piston. In an ordinary 
18''x24” engine, each pound of back pressure 
at 300 revolutions is equal 18 
power. As, however, a draught is a neces 


to horse 
sity, this amount must be spent for each 
pound of back pressure necessary to give the 
draught, 
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and ranid entrance of 


forcible 
the external air through the fire. 
jet 
furnace, this is variously applied above or 
the 
usually for the purpose of assisting the en 


lows of the 


In the first case of a steam before the 


below fire. When applied above, it is 


trance of air through the fire door slots or 
perforations, for the purpose of burning the 
gases evolved from the fresh charges of 


fuel. 
pushing forward the gases and air over the 


In this position a steam jet acts by 


fire towards the chimney, and outside fresh 
air naturaily follows. 

When a steam jet is applied to the ash-pit, 
it is similarly with the idea of pushing for 
ward the entering air, and forcing it through 
the 
coming the friction of the mass of fire on 


bars. It assists the draught by over 
the grate in the way we shall see subse 
quently. 

We now come to fan methods, 
the 


One appli 


is behind furnace, and 


cation of fans 


ENTERED AT Post 
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consists in applying fans to withdraw the 
products of combustion from the flues, and 
discharge them intoa low chimuey. The only 
instance of this method which the writer has 
seen, is that of a woolen factory near Halifax, 
England, where each of four or tive boilers 
has aseparate fan, discharging into a chimney 
which does not rise above 70 feet 7. e., to the 
All the products of 
combustion pass right) through the fans, and 


eaves of the building. 


Their action 
blast—the 
tion of a partial vacuum into which air rush 


the resulis appear satisfactory. 
is similar to that of steam forma 
es through the furnaces. 

Finally we come to the fourth method—a 
fan blowing air into the furnace, and con 
stituting the method 
of foreed draught, 
as now usually un 
derstood such. 
We already 
alluded to the causes 


as 


have 


for the gradual stop 


page of air flow 
through a furnace 
and flues. <A chief 


cause of stoppage is 
the enormous resist 
ance offered by the 
fucl on the grate to 
the passage through 
it of air. Few grates 
themselves give 
50 
air space, and 
small 


more than per 


cent. 
this propor 


tion is covered by 


the fuel above, so 
that a gauge differ 
ence of 14 inch at 
id the chimney may be 
only 4 inch, or 3, 
inch or less over 
the fire 


This means that, 
Whereas the heated 
column of gas in the 
chimney is lighter 
than the same height 
= of a cold column by 
un amount equal to 
14 of 
water, of 
this is 
made 
the 
furnace by the ex 


inch head 
the bulk 
difference 

up between 
chimney and 
pansion of the air entering cold and rising in 
it the burning fuel. 
It expands both ways 
ney to the 
very considerably opposes the entering air. 


temperature as p:usses 
forwards to the chim 
and back furnace door, and so 
Where the ash-pit has ample opening it can 


show difference, I have seen a 
draught 


the ash-pit, but this was due simply to in 


ho gauge 


vauge made to show a draught in 
duction caused by rush of entering air past 
the tube end which led to the gauge. 

fair dif 
ference, and yet only a sluggish combustion 


If above a fire there is a rAvuge 


of fuel on the grate, we know that the pas 


sages between furnace and chimney are 


ample, but that the fuel and grate are insuf 
ficiently porous to admit air. If the water 
gauge above the grate is low, we know the 
obstruction to be in the flues. this 
if a fan were applied to force air through the 


In case, 


grate, the flames would very probably be 


forced out at the furnace door. Here then 
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we are confronted by the limit of applica-| forced draught proves an advantage. The | perfection of combustion are increased there- 


tion of a fan draught, for the effusion of 
flame at the door shows the limit ‘of 
pressure allowed, which must be kept 
within such a gauge as not to bring about 
the above result. This limit is only 
to be extended by making the way to the 
chimney clear of obstruction, or, if too 


small, by enlarging the flues. If, however, 
the furnace doors and front are tightly fit- 
ted, the intensity of blast may be such as to | 
force the gases to the chimney in spite of 


when- 


narrow flue, in which case, however, 
ever it may be necessary to open the furnace 
door, the blast must be moderated. 

moderate or in 


Forced draught may be 


tense. When moderate it is understood that 
a sufficiency of pressure is used to fairly 
overcome the friction of the fuel the | 
grate. Sucha draught may be said to place | 
the chimney in a condition to work against 


on 


the resistance of the flues only; that is to 
say, the full atmospheric pressure is brought 
into the furnace—above the fuel—in place 
of being left below the grate to find its way 
in, 
increase 


sy using a fan for this purpose, we can 
the 
per 


coal con- 
sumption 


foot of grate to double 


square 


an ordinary rate, or to 
40 hour. 
This enables us to use 


pounds per 
a smaller grate, to keep 
a thicker fire, to obtain 
a more intense combus 
tion, and to reduce the 
surplus of air above 
that usually necessary 
very considerably. 
Usually it is considered, 
as already stated, that 
the chemical 
minimum for 
an ordinary chimney 
draught. Let 
how a 


double 
is used 
us con- 
sider forced 
draught reduces this, 

W hen air first touches 
incandescent carbon as 
it enters the furnace by 
the grate, the carbon is 
completely burned to 
(CO,) its dioxide. As 
this up 
through the fire it takes 
up and 
becomes, so to speak, 


travels 


gas 


more carbon, 
unburned again, form- 
ing carbon monoxide 
CO.) 
out to the top of the 


This gas comes 


fire, and is the cause of 
the lambent blue flame 
seen at the top of an 
open grate of hard coal 
or coke. There it 
burning again to (COg) 
dioxide, because it gets 


is 


fresh oxygen from the air of the room. In | 
a furnace it may escape unburned. If it) 
does, an immense loss is caused, for the | 


burning of a pound of carbon thoroughly to | 
dioxide produces three times the heat of the | 
simpler combination, 

»As a fact, however, very much of the air 
which passes through the grate and fuel es- | 
with the fuel—the interior | 
streams of air, for instance. 


contact 
parts of the 
Such unused air 


capes 


arrives ina heated state at 
the surface, and there, and at the bridge, 
combines with and burns the carbonic oxide 


It 


that the two gases be hot enough to unite. 


(CO) so that loss is avoided, is essential 
In spite of this demand for air at the surface 
of the fire, we still find as much going un- 
used to the chimney as has been taken up by | 
the When we force the draught, 
however, We can use a smaller grate, and can 


carbon. 
have a much thicker fuel bed. This insures 
that less free air shall pass through the fire 
untouched, It 
bonic acid (CO,) shall get to the surface, and 


insures, also, that less car- 
it also ensures the heating up of the free air 
that does pass, and the carbonic oxide toa 
good temperature, so that their combustion is 
more readily In 
this way the surplus air is reduced, and 
Here it is very largely that! 


completed at the surface. 


economy results, 


ie 


? . . | 
disadvantage of chimney draught appears to 


be simply that the grate area has to be ex- 
cessive in order that a working difference of 
pressure small may force air enough 
through the obstructed grate, and yet the 
very increase of grate surface is, to a certain 
extent, but an exaggeration of the defects 
which demand it. 

For this of forced 
draught is not so suitable, for the reason that 


SO 


hand-firing system 
when each fresh charge of coal is thrown on, 
there is no way of getting into the furnace, 
and above the fire, the temporary extra air 
necessary for consuming the hydrogens, for 
the air passing through the grate would pre- 
this. Such 
that, at changing, the fan blast should be 
moderated. This is more than could be ex- 
pected from hard-worked firemen, and, to be 
a success, an automatic device should act at 


vent a combination demands 


each opening of the door, which would par- 
tially close the draught pipe throttle and open 
the air slides in the door, such automatic ac- 
to shut the air slides and open the 
draught throttle in about two or three min- 


tion 


il | 


ii 
H 
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utes. 


of hydrogens is sufliciently provided with air 
in the surplus through the fuel, and no spe 
cial means need be provided to give this. 
Where hand-firing is practiced, the closed 
suitable. In this 
system the whole space before the boilers, or, 


stokehold system seems 
when set in brickwork, the whole boiler, is 
enclosed in an air-tight casing, entrance to 
which is through an air lock, and in which 
casing the firemen work under the pressure 
of air forced into the hold by fans. The only 
outlet for the air is by the furnaces to the 
chimney. It is plain to see that in this meth- 
od flames cannot come back from the furnace 
through the door when opened, for the press 
ure outside is as great as that under the 
grate. With a free course to the funnel, no 
amount of pressure could be maintained in 
the stokehold, for it would quickly lose it- 
self through the flues. To keep up the press- 
ure it is necessary to shut down the damp- 
ers at the chimney end until the escape of 
gases to the chimney is so throttled as to keep 
up the furnace pressure to the proper amount, 
The closed stokehold admits of combustion 
taking place in an atmosphere denser than 
the normal. The density is not materially 
greater, but such as it is the intensity and 





by. By compression of a mixture of air and 
coal gas, as in a gas engine, an explosion may 
be obtained, which is not possible with the 
uncompressed mixture. It is the compres- 
sion which brings all the particles into closer 
contact, within striking distance of each 
other, so that ignition may extend through- 
out the mass. In a modified degree the same 
is the case with the lesser compression of the 


closed stokehold, but probably the chief ad- | 


vantage and economy are to be explained on 
the same basis as the moderate system already 
explained. 


Even with ordinary 


to be thought that the superior economy of 
large boilers is due to the thicker fires pos- 
sible in larger furnace tubes. 

The surplusage of air appears more likely 


to be reduced towards its minimum by thick 


than by thin fires, for the former afford bet- 
ter opportunity for fuel contact and for 
breaking up the bulkier streams, but it must 
be noted that, with a fire too thick, all the air 





PLANER.—SEE PAGE 1. 


acid, and all this would be converted to mon- 
oxide, and there would be no air left to burn 


this at the surface, and enormous waste 
would ensue unless special provision for 
further air were made. It seems probable 


that this limit of thickness has not yet been 
reached in boiler furnaces, unless it be in 
deep locomotive fire-boxes; but it is very 
doubtful if even in these the fires could not 
be still thicker with advantage. 


had no suction, we have found that certain 


forced draughts produce the same action as | 
a chimney that could really exert suction. | 


Chimney draught really is simply outside 
pressure, and all forced draught from fans 


blowing towards the boiler, not from it, is | 


simply an intensified form of 


draught. 


chimney 


Full knowledge of the facts of each case | 


are evidently required before we can deter- 


mine whether the ash-pit damper or the chim- | 
| 


ney damper is proper to use, or when to use 


one and when the other. Even good firemen, 


unless they understand the nature and _prin- | 


ciples of combustion, may go wrong on this 
point, and defeat the ends aimed at by the 
Unquestionably, 
forced draught, or perhaps assisted draught 


designer of a steam plant. 


chimney draughts | 
thick fires up to 12 and 14 inches have been | 
found superior to thin fires, and it is much | 
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is a -better term, will be more used in the 
near future than it has been, especially when 
the wastefulness of the present system is bet- 
ter comprehended. In round numbers the 
volume of smoke and gas coming out of a 
chimney is double the chemical minimum, 
and as such double volume all goes out from 
300 to 600 degrees hotter than it entered, the 
wastefulness of excess of air is only too ob- 
vious. Already the oxygen of the air is di- 
luted with nearly four times its bulk of inert 
nitrogen. It is, then, of special importance 
that as little needless nitrogen as _ possible be 
poured through a furnace, picking up heat 
all the time and wasting it at the chimney. 
“=> ——- 

Dr. G. T. Swarts has placed before the 
Rhode Island Medical Society the results of 
a series of experiments with water filters, the 
| gist of which ought to be given wide public- 
ity. It is quite common belief that a domes- 
tic water filter, the operation of which will 
produce clear water, is a valuable acquisition. 
But the doctor’s experiments show that most 
| filters, when first used, remove part of the 
organisms from the water, but in their con- 
tinued use the filtered 
water comes to be 
much worse than the 
unfiltered. It appears 
that the germs remain- 
ing in the filter multi- 
ply with great rapid- 
ity, and that, instead 
of removing the danger 
from them, the filter 
increases this danger 
enormously. Dr. 
Swarts tried many 
simple means of cleans- 
ing filters, but found 
in every instance the 
filtered water was at a 
disadvantage as com- 
pared with the un- 
filtered. An interest- 
ing point in regard to 
this is the operation of 
the large filters used 
to filter the entire water 
supply of a town. It 
is to be hoped that the 
doctor will continue 
his investigations by 
determining the effect 
upon the water of some 
of those that have 
been-in use for two or 
three years. It may 
be found that the wise 
plan is to go far 
enough to get a supply 
of comparatively pure 
water rather than to 
depend upon any filter- 
ing process. Reason- 
ing from analogy, it 
looks, in the light of 


With a continuous fuel feed, as from | would be used up to form (CO,) carbonic; Dr, Swarts’ experiments, as if the filtering 
a mechanical stoker, the constant evolution | 


| process, with a view to furnishing wholesome 
| water, was worse than useless. But it is a sub- 
ject that will bear further investigation. 
Death by Electricity. 
At the East River Electric Lighting Com- 
pany’s place, in this city, an accident oc- 
curred the other day, which, aside from its 





|sad features, has a peculiar interest just at 
Though we started out to show a chimney 


this time, when the subject of electrical exe- 
cutions is receiving so much attention ; and 
accordingly it is receiving considerable atten- 
tion among those papers which have been 
taking part in the discussion. 

An expert electrician mounted a ladder to 
make some adjustment about a switchboard, 
and, the ladder slipping, he instinctively 
| threw out his hands to grasp something. He 
grasped the wires in such a manner as caused 
sufficient electric energy to pass through his 
arms and chest to result in instant death, all 
signs seeming to indicate that he died with- 
|out a moment’s suffering. The current was 
of about 1,000 volts alternating, though it is 
not probable that he received its full force, 
owing to the probably imperfect contact. 
This been one of those acci- 
dents which will occasionally occur in spite 


seems to have 
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of all precautions, though it emphasizes the 
fact that all appliances used about a dynamo 
room should be constructed with a special 
view to preventing*such accidents. Wherea 
switchboard must be reached by means of a 
ladder, it should be so arranged as to pre- 
vent the possibility of slipping. This may 
be done either by providing sockets for the 
ladder to rest in at the bottom, or making it 
to hook over a proper support at the top. 
When a man finds himself falling, he in- 
stinctively grasps the first thing in reach, 
without thinking whether or not the grasp 
may be more disastrous than the fall it is 
intended to prevent. Every possible pro- 
vision should be made against falling—and 
made in advance, without waiting for some 
one to be killed first. 


— ame 


Improved Boring Machines. 

We present herewith illustrations of two 
improved boring machines intended espe- 
cially for car work, though, of course, well 
adapted to any work of similar character. 

The upright machine, as will be seen, has 
three spindles, all driven by the same belt, 
and each one separately adjustable either ver- 
tically or across the stick, the latter adjust- 
ment being effected by means of screws and 
hand-wheels, as shown. The vertical move- 
ment of the spindles is by means of the coun- 
terbalanced levers shown. The transverse 
movement of the spindles is 12”, and their 
vertical movement sufficient to bore through 
timber 14” thick. Stop collars are provided 
which gauge the depth of the boring. 

The table has a series of large rollers, the 
two outside ones being driven by chains, and 
the internal rolls being connected and driven 
by gearing on the countershaft, that operates | 
in either direction, moving the timber by pow- 
er to the right or left by the movement of a 
lever in front of the table. A hand-wheel and 
screw is connected to the rolls in easy access 
to the operator for moving the timbers late- 
rally by hand. 

The tight and loose pulleys are 12” x 5”, 
and should make 350 revolutions. 

The horizontal machine, though shown | 


. . . . | 
with three spindles only, is made with four | ed. 


gearing, each frame 
moving independently of 
the others, thus giving 
an independent vertical 
adjustment by power. 
This vertical movement 
is 10’, and the spindles 
have a longitudinal 
movement of 16’, being 
calculated to bore 
through 14” of timber. 
The table is long and 
heavy, with rollers for 
the timber to rest upon, 
also a fluted roller and 
hand-wheel for moving 
it quickly to a definite 
point. The tight and 
loose pulleys are 12” x 
54’, and should make 
350 revolutions, 

These machines are 
made by J. A. Fay & 
Co., Cincinnati, Ohio. 

= eS 


One of our English 
contemporaries credits an 
American iron founder 
with the statement that 
«Phe true principle of 
economy in melting iron 
is to handle the cupola in 
such a manner as to get 
as near as possible the 
full benefit of the fuel 
consumed, and at the 





same time use not more 
than is sufficient to melt 
the iron bright and hot.” 
This is a statement which 
it is perfectly safe to say 
will never be contradict- 




















It is equivalent to saying that the proper , the whole science of engine and boiler con 
when desired. Each of these spindles is| way to manage a cupola is to manage it in’ struction and management in the same way, 
mounted in the top of a frame which moves| the best possible manner, and is about as | by saying that they should be so constructed 
up and down in planed ways by means of | lucid and satisfactory as the comedian’s defini-| as to get the greatest possible amount of 


square-threaded screws actuated by friction | tion of a Mascot. We might also explain | power out of the coal consumed, 
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Titles in America. 


One of our English friends writes express 
ing some surprise at seeing it announced that 
Mr. Edison had been created an Italian 
count, Ile says: ** Until quit recent years 
uninformed Englishmen have believed that 
the constitution of the United States pre 
cluded any holder of a title from being a 
legal citizen of the States, and that the ac 
ceptance of atitle by an American citizen 
forfeited such rights as an American citizen, 
The question now is: Does the American 
constitution recognize titled persons as citi 
zens; or, are those Enelishmen right: who 
state that the republicanism of Britain is a 
more genuine article than that of America’ 
Seriously: Is America intending to set up a 
titled class which is fast becoming played 
out in England?” 

The constitution of the United States docs 
not prohibit citizens from holding titles, but 
does prohibit the granting of titles of nobil 
ity by the United States, and also prohibits 
any person who is holding an office of profit 
or trust under the United States from ac 
cepting cb any pre sent, emolun ht ollice, or 
litle of any kind whatever” from a foreign 
country. Since Mr. Edison holds no public 
office, there is nothing in our constitution to 
prevent his accepting any title which any 
foreign government may Choose to confer 
upon him, It is not likely that Mr. Edison 
attaches any great importance to the posses 
sion of the title; and the use of it in) conne¢ 
tion with his name will probably be very in 
frequent in this country. 

There are some people here, however, 
who, we do not doubt, would rej ice to see 
a nobility established here, and who, if they 
could obtain any title from a foreign govern 
ment, would make the greatest possible use 
of it. These are the people who are least 
likely to receive such titles, however, because 
they have nothing but their wealth, ambition 
and some other disagreeable qualities to dis 
tinguish them from other people, and we are 
not aware that any foreign governments are 
at present in the business of selling titles 
outright, 

Under the circumstances, we ean see no 
impropriety in Mr. Edison’s acceptance of 
the tithe conferred upon him; and, in faet, 
he could notdecline it without seeming chur] 
ish. But his parading the title, or makine 
use of it in this country, 
would be in the worst 
possible taste, and we 
have no idea that he 
would be guilty of it. 

=p. 

It is stated in the Met 
alarbeiter that iron can 
be coppered by dipping 
it into melted copper, the 
surface of which is pro 
tected by a melted layer 
of cryolite and phosphor 
ic acid, the articles to be 
thus treated being heated 
at the same temperature 
as the melted copper. 
Another process Consists 
in dipping the article 
into a melted mixture of 
one part of chloride or 
fluorine of copper, five 
or SIX parts of cryolite 


and a litthe chloride of 


. barium. If the article. 
when immersed, is con 
nected with the md rative 
pole of a battery, the 
process is) hastened \ 
third method consists in 
dipping the articles in a 


solution of oxalate of cop 
per and bi-carbonate of 
soda, dissolved in 10 or 


15 parts of water, aci 





ified with organic was 
+ >+—__— 
There is buildine in 
a shipyard in Maing 
What is said to be thy 
largest clipper ship in 


thre world 
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By J. G. A. MEYER. 


RIGHTY FIFTH PAPER. 

616. Figs. 508 and 508 represent the same 
prism as shown in our last paper. In these 
figures we have represented the pyramid by 
broken lines, simply for the purpose of mak 
ing the subject as clear as possible; but in 
reality the to be re 
moved, so as to enable us to see clearly the 


pyramid is assumed 
opening in the prism made by passing the 
pyramid through it. In Fig. 508¢ it is plain 
ly seen that the pyramid not only cuts the 
lateral face ab a, b, of the prism in the line 
it the face in the 
lines a, ¢and a, ¢; ; again, the pyramid not 
only cuts the face beh, ¢; in the line s/s, 
but it also cuts the same face the lines 
ke,andkgc;. In lust 
explained the manner of finding the lines ¢ 7, 
and &k,. Now that the 
kc, and ky ¢, are also lines of intersection is 
easily proved. Take, for instance, the line 
~. We know that the f of the 
pyramid (Fig. 5080) is perpendicular to the 
vertical plane of projection; indeed, the pro- 
jections (Figs. 508 and 5030) plainly show 
this to be so, hence the face ¢ f of the pyramid 
must cut the edge aa, of the prism in the 
point a@,. Now, since the point «,; and @ lie 
in the same face or plane, the straight line 
joining them is the line of intersection of the 
face (ef, e2f. p.) of the pyramid, and the 
lateral face v ba, by of the prism. The same 


¢d,, but also culs same 


in 


our paper we have 


lines d, 1, @, 3 


de. face ¢ 


remarks apply to the lines a, 7,, 4:¢, and 
Ks Ce. 

617. Fig. 5034 shows the appearance of the 
prism when viewed ina direction as indicated 
by arrow 1 (Fig. 508¢ ;) or, in other words, 
it is the vertical projection of the prism with 
the axis of the opening perpendicular to the 
vertical plane of projection; consequently 
the line d,d, in Fig. 5034, and a line coin 
ciding with the line 44, in Fig. 508a, and 
the point d, in Fig. 5038, represent one and 
the same edge of the prism; so also the line 
(ty @q, the line a vy, and the point , are the 
projections of another edge of the prism; 
and, lastly, the lines b, b, Od, and the point 
by are the projections of third edge which is 
exposed to view in Fig, 5038+. The edge 
represented in Fig. 508¢ by the line ¢ ¢, and 
the point ¢, in Fig. 508 cannot be seen in 
Fig. 505+, because in the latter figure this 
edge is hidden by, and coincides with the 
line ag a,. Now, thoroughly understanding 
this interpretation of the lines and points 
which make up the different projections of 
the prism, there should not be any difficulty 
in understanding the manner of finding in 
Fig. 508) the projection of the opening in 
the prism. 

This projection of the opening cannot be 
found without the aid of Figs. 508 and 508¢ ; 
hence, assuming that these projections have 
first been made, we proceed as follows : 

In Fig. 508 join the points 7, and j,, also 
ky and 7, by straight lines, and draw the 
horizontal center line o og ; since we have to 
deal witha right pyramid, the line oo, will 
bisect the line 7, j, in the point m, it will 
also bisect the line Ag 7) in the point x. 
the 


(te 
6 


i d 


line a 


In Fig. 5034 draw a vertical line 7 


6 
distance between this line and the , 
must be equal tom ¢, in Fig. 508; again in 
Fig. 50 the 
distance between this line and the line a, «, 
be DOB): in this 


case the lines 7, ¢, 


2 
3) 


draw the vertical line ¢; 7¢, ; 


must equal to m js (Fig. 
and ¢, ¢, will be at equal 
distances from a, @,, because m ¢, and mj, 
in Fig. 508 are equal to each other. 

Through the point 7, (Fig. 5080) draw a 
line cutting «, (Fig. 508%) in 
through the point 


horizontal We 
the point a3 ; also draw 
a, (Fig. 508¢) a horizontal line cutting the 
Again 


Fig. 5080) draw 


line a, a, (Fig. 508) in the point ay. 
through the points ¢and 7@, 


horizontal lines cutting the line ¢, ¢, in the 


points 7, and ¢,, and also cutting the line 


¢, %, in the points ¢, and ¢@,. Join the points 


a, and ¢, also ay, ¢ ,t,; and ao, t, by 


The 


t» Ig 


straight lines. lines a, 7; 7,, and 


¢- 


AMEHRICAN 


represent the intersections with the lateral 
4 De Oe. 

Once more, in Fig. 5036 draw two vertical 
lines k, k, and ky k, ; 
one of these lines from the line a, @, must 
be equal to w 4, or nw 7, (Fig. 503), Through 


face a, ) 


the distance of each 


b 
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, are the intersections of the pyra- 
mid and the lateral face of the prism which 
is hidden by the face d, a, d, a5; and the 
lines ¢, ky, ky kg and kg c, are the intersec- 
tions of the pyramid with the lateral face of 
the prism, which is hidden by the face a, 4, 
6 44. Join the points i,,%,; t,, & hk 
é,, and 7,,%, by straight lines, and thus 
complete the vertical projection of the open- 
ing through the pyramid. 

618. The principles upon which this con- 
struction is based are as follows: Take, for 
instance, the line 7, ¢, in Fig. 5034 ; the rela- 
tive position of this line to any of the edges of 
the prism is established by its horizontal pro- 
jection 7, in Fig. 508, and its vertical projec- 
tion ¢ 7, in Fig. 508a. In the former tigure 
we see that its distance from 0 0, is equal to 
mit,, and in Fig. 503a we see the distance 
from the bases of the prism to the extremi- 
ties of the linez7;. Consequently, in Fig. 
503), the distance from the line a, a, to 7¢, 
7, is made equal to m ¢,, and the horizontal 
lines through the points ¢ and 7, (Fig. 503a) 
determine the extremities of the line 7, 7,. 

Now take the point a, in Fig. 5030 ; its 
relative position to any other line or point 
of the prism is established by its horizontal 
projection a, (Fig. 503), and its vertical pro- 
jection a, (Fig. 508a); hence it follows that 
the point a,,in which the horizontal line 


k, and k, c, 


a . BS 6? 









































































































































the points /4 and #,, Fig. 5080, draw hori 
zontal lines cutting the line 4, 4, (Fig. 5080) 
in the points 4, and /4,, also cutting the line 
ky Be the points k, hk again 


through the points ¢, and ¢, draw horizonta 


in and 


6 


Join the points ’,, ¢, 5 ¢4, kgs ky, eg 3 ane 





¢, Uy represent the intersections of the pyra 
mid with the lateral face d, a, d, a, of the 
prism; and the lines wy ¢,, ¢, 7, and @, a, 


Ca, Ay by straight lines. The lines 4, ¢,, 4 


4> 





through a, cuts the line a, a, must be 
ba 
¢ 
| 
| : 
OTTO — > ip 
| 
e 
le (ts be 
Fig, 5030 
} 
oO 2 ~fy— O02 
: a b c by, 
ad E 
AT — HH Lf 
q 
\ Ie. 
ki Ve 
> y All HHH MN / 4 
C 
(tl; 
i 
i a Os C3 be 
Fiy. 5 IS 
| 
C2 
| * 
| 
(j2 Fig. GOS 


lines, cutting a, a, in the points c, and ¢,. 








same point which is 
,| represented by the points ag and a,. Simi- 
‘lar remarks apply to the other points and 


another projection of the 
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Figs. 503 and 503); they are to have the 
same relative position to the planes of pro- 
jections as shown in these figures. Find the 
intersections; also make ano.her view of the 
prism showing the opening through it as 
represented in Fig. 503). The the 
prism are 44 inches square, and the height of 
the prism 9 inches. The pyramid is a right 
pyramid, with a base 53 inches square, and 
its height 7}inches. The vertex f of the 
pyramid projects 24 inches beyond the edge 
Use 38-inch scale. 

Problem 96. 
619. Intersection of prism with pyramid. 
Let a be, ay by ¢g in Fig. 504a be the verti- 
cal, and a, b, c, d, in Fig. 504 be the hori- * 
zontal projection of a prism, and ¢ f h and 
ty €2 J2 J, the vertical and horizontal pro- 
jections of a right pyramid with a square 
base passed through the prism; it is required 
to find their intersections. 
The only difference between this problem 
and the preceding one is that, in the problem 
before us, the edges e f and / f of the pyra- 
mid are parallel to the vertical plane of pro- 
jection, and in the former problem none of 


bases of 


C C3. 


the edges were parallel to the vertical plane 
of projection. 

These that the 
edgese f andh f of the pyramid, and the 
edges « a, and ¢c, of the prism lie in one 
plane, which is parallel to the vertical plane 
of projection; it is imporvant that this con- 
dition be kept distinctly in view. 

In Fig. 504 we plainly see that the edge 
J» fy pierces the lateral face a, b, in the 
point 4,. Now, the line g, f, in Fig. 504, 
and the line g f in Fig. 504a represent one 
and the same edge of the pyramid; hence, 
the vertical projection of the point 4, must 
lie in the line y f,; therefore, through ky 
draw a vertical line, cutting gy f in the point 
‘4, which is the vertical projection of the 
point in which the edge g f pierces the lateral 
face aba, b; of the prism. 


two views also show us 


For similar 
reasons draw a vertical line through the point 
ms, (Fig. 504), cutting the line g fin the point 
m, Which is the vertical projection of the 
point in which the edge g f pierces the lateral 
face b ¢ b, ec, of the prism. 

Now, since the edges ef, hf, au, ande ey, 
lie in the same plane, it is obvious that the 
points a, and ¢, are the points in which the 
edge ef of the pyramid cuts the edgesa a, and 
ec, of the prism ; also the points a, and ¢, 
are the points in which the edge 4 f cuts the 
edges aa, and ee 3. Hence join the points 
1 et TE m; straight 
lines; these will the the 
pyramid intersects the lateral faces of the 
prism. 

620. When the pyramid is removed the 
prism will have the appearance as shown by 


e 
5s 


be 


é Mm, C,, by 


(ts, Ks 
lines in which 


the shaded portion of Fig. 505a. 

Fig. 5055 represents the prism with the 
axis of the opening perpendicular to the 
vertical plane of To tind the 
projection of this opening, we shall require 


projection, 


the projections shown in Figs. 505 and 505a; 
assuming these to have been drawn, and re- 
membering that the lines which are designated 
by similar letters represent one and the same 
edge of the pyramid or prism in all the differ- 
ent views, We procecd as follows : 

Through the 
505a, draw horizontal lines cutting the line 
Pro- 


long g f (Fig. 505a) towards k,, in Fig. 505d; 


points @, and a,,in Fig. 


4 d, (Fig. 505) in the points a,, ay. 
on this line lay off the points 4, and /:,, and 
from 
points to the line a4 @, equal either to ok, or 


make the distance each one of these 


ol, (Fig. 505); we say either equal to 0 ky or 


a a 


Qo» a> 


ol, because these are equal to each other. 
Join the points a3, kg; ky, a, kK, and 
ky, @,, by straight lines. The lines a, 4, and 
I 
pyramid with the face a, d, a, d, of the 


, @y Will be the lines of intersection of the 
prism, and the lines @, 44, 44 @, will be the 
of the pyramid with 
Again, on the line &, 
k, lay off two points, m, and m,, and make 


lines of intersections 
the face a, by dg d,. 


the distance from each one of these points to 


the line a, a, equal to my por ny, p (Fig. 





, | lines of the opening shown in Fig. 5038+. 505). Join the points ¢y, mg; Me, Ces Ces 
l Directions.—In the space marked Prob. | m., and mg, ¢, by straight lines. The lines 

95, draw the horizontal and vertical projec- |¢, m, and m, ¢, are the lines in which the 
1) tion of a prism and pyramid, the latter be-| pyramid intersects the lateral face of the 
5 ing passed through the prism as shown in! prism, hidden by the face d, a, 7, @¢; and 
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the lines ¢, m4, m, ¢, are the lines in which 
the pyramid intersects the lateral face of the 
prism hidden by the face ag bg ag Og. 
Lastly, join the points a@,, ¢,,; m5, Kes ¢ 
(tg, and my, ky by straight lines, and thus 
complete the vertical projection of the open- 
ing in the pyramid 

621. The principles upon which this con- 
struction are based are easily seen, for we 
have simply found, in Fig. 5050, a number 
of points whose relative positions in space 
are established in Figs. 505 and 505a. Thus, 
for instance, the point a, in Fig. 505) we 
know, must lie in the line a, ¢,, and its dis- 
tance above the line &, 4, must be equal to 
the distance of the point the line 
gf; hence, through «; we have drawn a 
horizontal line, cutting @, ¢, in the point ag. 
By so doing we make the distance from the 
point a, to the line ‘4 A, equal to that be- 
tween a, and the lineg f. Again, the point 
iin Fig. 505a and ’&, in Fig. 505, are the 
projections of another point on the prism, 
and this point is represented in Fig. 5055 by 
k,,; hence the distance from the point 4, to 
the line a, ag must be equal to of, in Fig. 
505, and it must also lie in a horizontal line 
through the point 4, in Fig. 5050. The line 
joining the points a, and #4 must be the 
vertical projection of the line which, in Fig. 
Similar 


6° 


a, above 


505, is represented by the linea, /. 
remarks apply to the other points and lines 
in Fig. 505d. 

Directions.—In the space marked 
Prob. 96 draw the vertical and 
horizontal projections of a prism 
and pyramid, the latter being pass 
ed through the former; they are 
to have the same relative position 
projections, as 
The 
dimensions are to be the same as 
given in the directions in Art, 618. 


to the planes of 
shown in Figs. 505¢ and 505. 


Use 38-inch seale. 

> et - 
Inch Chueking 
Lathe. 


With this we present an illustra- 
tion of a turret head chucking ma 
chine, built by Hill, Clarke & Co., 
Boston, Mass. It will swing 386 
over the bed, and the turret has six 
holes 1?” diameter for the reception 


Thirty-six 





of the various boring tools and 
reamers which may be required. 
The turret slide has an automatic 
feed of 27’, and has a stop which 
can be set to throw out the feed at 
any desired point. The turret 
revolved by hand, and is released 
by withdrawing stop lever at the 
side below the turret. 
The block which supports the turret slide 
° is clamped to the bed by means of the lever 


1S 


shown at the side, and is provided witha 
rack and pinion to facilitate moving it along 
the bed when its position is to be changed. 
The back gears give ample power for the 
heaviest work, and the belt is 4’ wide. The 
spindle has a hole through it 14" diameter. 
A chucking rest is provided with each ma- 
chine, which is bored to receive bushings to 
support long The spindle 
furnished with the small face-plate shown, 
to which can be fitted a chuck of any de- 
sired construction, either by the makers or 
by the The 
tight and loose pulleys 14” diameter, 4” face, 
and should run 125 revolutions, The total 
length of the bed is 64 feet, and the weight 
of the machine about 3,000 pounds, 


cutter bars. is 


purchaser, countershaft has 


ae. 

The Commercial Advertiser concludes there 
is a revival in the building of clipper ships, 
and has interviewed shipping men, who ex 
press the opinion that the cheap carrying 
near future will be 
A shipping merchant on South 


trade of the done by 
such vessels, 
street said : 
that have been sailing for twenty years ; yes, 
and some of them for thirty years and more, 
yet they are to-day almost as good as the 
year they made their first trip around the 
Wher that 

running and can still 


is there 


Horn. 
been 


a steamship 


has ten years, 
make as good au voyage as she made when 


one year old ?” 








‘‘ Here are a dozen big ships | 


Something About the Paris Exposition. 
( Correspondence.) 


As requested, I made an attempt while in 
Paris to write out my impressions about the 
Exposition, and note some of the individual 
exhibits that were most interesting to me. 
The attempt, so far as the writing went, ended 
with the first paragraph. Usually I should 
have considered it much safer to put the 
paragraph in the fire than in the AMERICAN 
MAcHINtst; but as I fancy the statements 
made in your ‘editorial correspondence” 
have brought your readers partly up to a 
realizing sense of our condition, I will ven- 
ture to quote the paragraph : 

“The first thought that comes to mind is : 
What can one say that will do any good? To 
describe and extol the display made by 
our own country might flatter our national 
pride, and help to cultivate the worst and 
most to be deplored element in the Ameri- 
can disposition—conceit—whereas, to tell the 
facts as they exist will be to tell that which 
will not be believed or will lead to ridicule, 
or both. 
as engineers, as a nation, we are too selfish, 


In fact as mechanics, as designers 


too egotistical, too illiberal, too narrow to do 
things on a broad gauge, and we lack the 
genius to do it, if we had the disposition. 
This being the exact reverse in every partic- 
ular to the opinion we have of ourselves as a 





fILL.CLARKE& Co. 
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of each individual, in the other—is as marked 
in the exhibition as in the cities of Paris and 
New York, or any other American town, 

Every American has his own display in his 
own way, using his own taste, good or bad, 
or none, as he best sees fit, while among the 
French, large numbers join together, put the 
matter in the hands of a good designer, and 
form long avenues of exhibits, in one har 
monious whole, each with an equal chance, 
with the advantage of an attractive display 
in an attractive section. 

The same thing is done by the Swiss watch 
Some fifty or more all joined to 
make one grand display, each with a case of 
his own, but all in the with 
Without this union, the work of 
a whole section cannot be put in the hands of 


makers. 
same Case his 


neighb« i. 


asingle designer, and in no other way cana 
harmonious whole be obtained. 

nine-tenths 
say The 
beauty of the great Exhibition is not confined 


and 
want 


Americans do not do this, 


of us will we do not to. 


to the sections, but is everywhere visible’ in 
the 
iron work is changed from the common lat 


mass and detail. The manner in which 
lice bridge construction to a thing of beauty, 
is something never accomplished, if ever at 
tempted, before. 

Painting the iron a modest: blue, in place 
black, 
rectangular open 


of red or and tilling the triangular 


and spaces with cream 


colorcd ornamented terra cotta panels, was 








Turrtry- six INCH CHUCKING 





LATHE. 


nation, is it possible to say anything that will | how it was done; but each post, arch, and 


have any useful effect? But how any unbi 
ased man, seeing this marvelous exhibition— 
the wonderful buildings, the engineering 
achievements, the great display of art, the 
taste with which everything is done, can 
come to any other conclusion than that we 
have a world to learn, and little to show, is 
more than I can comprehend.” 

To find such a place as the Champ de Mars, 
a field one-quarter of a mile wide by a mile 
in length, within the walls of a city of two 
million people, and available for exhibition 
purposes, shows that some one who had the 
power, years ago, had also a broad concep 
for 
The evidence of 
broad and liberal ideas is visible all through 


tion of what would be wanted some day 
military or other purpose, 


Paris, as it is in the Exposition. 

Broad, well-paved, and well kept streets, 
shady avenues, parks, open courts where 
quiet dwelling places front, in place of our 
filthy back yards, 
of feeling where all join to make the whole 


Noble buildings, a union 


square to one harmonious building, rather 
than each man for himself, and so getting a 
dozen different kinds of buildings on every 
block. 

The form the text 
for many a useful sermon—but the AMERI 
CAN Macurinist is not the place 
The 


French and 


above might well 


for ser- 
the 
character, 


mons, same difference between 


American mind and 
the union of ideas and spirit in the one and 
the individual selfishness- 


the great ‘‘l am” 


| panel and ornament, was a study of its own, 
| low many of those who visit the Exhibition 
|stop to think, that each point, piece and 


panel, each piece of pottery and painting, 
everything about the building, and in it, was 
the embodiment of some man’s best thought, 
carved out by workmen, all striving to do 
the best of their lives, and to outdo all others ? 
The American conception of how to outdo 
The idea that if 
one American flag is a nice thing, two Amer 


others is a peculiar one, 
ican flags are just so much nicer, is | believe 
a characteristic Yankee notion entertained by 
no other nationality, and this one idea seems 
to have prevailed rather extensively among 
the commissioners and exhibitors in the Amer 
ican section at Paris. Perhaps I may not pos 
sess the spirit of high art; possibly I lack 
patriotism; but I question if any unbiased 
mind can look upon the flaunting of the 
stars and stripes so conspicuously as other 
The idea with us is, 
it 
bigger, and the thing is done, regardless as to 


wise than in bad taste, 
that to outdo others we must simply get 


who originated the thing or the perfection of 


its execution. Such an idea as this seems to 
prevail, and has already been proposed, 
That is, all we have to do to beat the Paris 


Exposition, is to build a tower eleven hun 
dred feet high. 
ceived and adopted the plan of the Washing 


Such wasthe spirit that con 


ton monument 
of 


such is the spirit that boasts 


our great country—our high mountains 


and vreat rivers, the Niagara and the Yosem 


e) 
ite, and yet what right have we to boast of 
them that are none of our making’ I believe I 
do not under-estimate the sorrowing thoughts 

of 
will 


these remarks will bring into the minds 
the 
arouse in others. 


truths, 


scorn and indignation it 
But | 
If they are truths, we cannot but be 


some, and 


believe them to be 
the better off by knowing them, and he who 
attempts to do the people of his own country 
some good, does a patriotic thing, though he 
may be no patriot. Joun E, SWEET. 
+ ee _ 
An actof bravery performed during the 


recent naval review has scarcely met with 


the notice it deserved. An officer was stand- 
ing by the wheel of the sailing brig of the 
** Intlexible,” when suddenly a gust of wind 
the 


him into 


sent boom of the mainsail round, and 
the sea. <A 
running past, and the man was carried along 
past the ** Teutonic ’—for which the brig of 
the ‘‘Inflexible”’ had making. Mr. 


McKinstry, first officer of the ‘* Teutonic,” 


swept strong tide was 


been 


was standing on the turtle back of the ship. 
Throwing olf his coat, he leaped into the sea, 
a distance of nearly thirty feet, and succeed 
ed reaching the man—half 
stunned the blow he had received—and 
keeping him afloat until boats launched) si 
multancously from 


in drowning 


by 
from the 


This is the see 
ond life that Mr. McKinstry has saved within 


the brig and 
steamship picked them up. 


a year. He already holds a llumane Society’s 
medal; and to this medal a clasp 
should be added.—London 
Life. 


how 


earn a = 

A ‘reading lamp,” which is be 
ing put in use on the Southeastern 
Railway, in England, is thus de 


scribed: *' It is on the principle 
of the ‘put a penny in the slot’ 
automatic machines. The appa 


ratus is situated immediately over 
the passenger's head, and under the 
small 

The 


light is of tive candle-power, and is 


in a 
5 inches by 8 inches. 


rack, and is contained 
box 


obtained by the introduction of a 
penny at the top of the box, and by 
the subsequent pressure of a knob, 
and will last for half an hour, ex 
itself at the end of 
that time automatically. If the 
light be required for an indefinite 


tinguishing 


period, a penny every half hour 
will suffice. The light can be ex 


tinguished at any moment by 


means of a second button provided 


for the purpose, This invention 
will add greatly to the comfort 
of passengers during night jour- 
neys.” 


_ a. ee 
According to ludian Engineering, railway 
the 
thing in the world, as the following official 


travel in India must be about safest 
figures will show: 

‘The mean mileage open, train mileage 
of passengers in millions 
was 14,379, 50,109,119, and 103.166 respect 
ively during 1888, against 13,578, 15,779,096, 
and 95.75 respectively The 
of 1,000 train 


miles was 0.06, passengers 


run, and number 


during 1887. 
accidents 
There 


killed from causes beyond their own control; 


number train per 


were two 


being an average of one per 51.58 millions of 
passengers traveling; twenty six passengers 
were injured, or an average of one per four 
millions. From the total number killed and 
injured, viz., twenty-eight, it 
that of 
was traveled for cach casualty.” 


would appear 


an average 155.8 millions of miles 


Op 
LETTERS FROM PRACTICAL MEN, 
Large Rifling Machines, 
Mach Znist - 


20 Issue, 


Kditor American 

In August ‘Shop 
Notes,” you stated that the machines used by 
the Pratt & Whitney Co., for rifling the six 
pound Hotchkiss guns, are the largest and 


your under 


finest ever built, especially for rifling. 
the 
work 


Two ago I machine 
Woolwich 
rifling a gun that was fully 22 feet long, and 
Now it odd 


that it should take a larger machine to rifle a 


years saw a at 


Arsenal, in) England, at 


about 10° bore seems rather 





run 90’ long and 2.24" bore, than it did the 
one ] describe 

I don’t know if the machine I saw was 
built especially for rifling or not, but I don’t 


i 
know of anything else it could be used for. 


I saw another gun there that was over 40 
feet long, and 164° bore. It was made by 
Sir Wm. Armstrong. This was also_ rifled 
with about 75 or 80 grooves. I was told that 
this gun was not rifled by Armstrong, but it 


must have 


the 


taken a very large machine to do 
A. TRASK. 


{Of course we were well aware that much 


work CHAS. 


larger guns than those described by us had 


been rifled even in this country, but not by 
machines constructed exclusively for rifling. 
The machine made by Pratt & Whitney is 
much large. the size of the 


would indicate, however, for it was 


than gun de 
S¢ ribe dl 
built to the same 


rifle 38 pound guns of 


t\ pe | 


Waking Gears—Cold Shut, 
Kditor Aime Vachinist : 


I would like to say a few 


rica 


words more re 
earding the moulding and casting of gears, 
both spur and bevel. It often happens that 


the teeth of spur gears that have webs on 


the arms and rim cause cold shut; and it 
will be noticed that the cold shut occurs 
opposite the lows r portion of the web. The 


cause of the cold) shut and its persistency 
in locating itself in the same, spot, is that, 
when the mould is filling, when metal gets to 
the level of the web on arms, its upward 
tendency is retarded, and the narrow space 
between the sand teeth freezes or congeals, a 
thin film is formed, and when the metal gets 
high enough in other parts of the mould, it 
flaws over the congealed teeth, and the result 
It will 


is a cold shut. often look as though 


dry parting sand has got in the tooth, and 
lodged there, That is caused by the heat 
drying and the steam sifting out fine particles 


film that 
This can be avoided by 


of sand on the thin congeals, as 
before mentioned. 
using very weak facing on the upper part of 
teeth and by good large gates and pouring ba 
sin, and filling the mould as quickly as possible 
and not wash parts of the hub away. As I 
have before said, gears than 18 inches 
diameter should not be rammed up on a fol- 


more 


low board and rolled over, as it is simply an 
impossibility to obtain true gears, or any 
where near true, by that They 
should be bedded in, both spur and bevel 


process. 


ears, 

To bed ina bevel gear requires, to my 
mind, as neat, close and accurate work, if 
done right, as isto be found in green sand 
The should be leveled 


up true, either ina drag or ina place pre 


moulding. pattern 


pared in the floor; weight it down well to 
prevent springing on the wedges or block 


ings. It is then tucked up firmly and 
evenly around the rim with riddled heap 
sand; no other part need to be tucked at 


this operation. The pattern is then staked 
off this bed, then off all 
tecth evenly down to the root of sand tooth, 


and drawn cut 
Turn pattern with teeth up and brush clean, 


and tuck them up in the pattern with facing, 


and shave them off even with the face of 
teeth in the pattern, being careful not to jar 
the pattern or suffer it to receive knocks 
while tucking up the teeth. Then riddle 


with fine sieve (say No. 8), facing over the 
sand bed the flask. 
This should be done with care and judg 


it tloor 


first made or 
as to distribute the facing sand 
the bed; then turn the 
over and place in bed, and gently 
ps of In this connec 
tion it may be in order to say that 
fe of teeth 
vear too hard; if it will draw, the iron will 


ment, so 


evenly on pattern 


settle it 


with light ta hammer, 


IS 


there 


not much ‘ul vetting in a bevel 


lay peacefully in and around the sand teeth, 


if very frm. 


Speaking of cold shuts, I was once shop 


mate with some work, a number of years 


ago, one piece of which was as per sketch, 


Fig. 2. As you may see, it was the base of 
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white sand in there?” ‘‘ Yes, I see the 
fine white sand, but that don’t come from 
the core; that is sifted in on the film of metal 
that is formed between those walls, while 
the plate over main body is being covered 
and filled.” 

The 
particular case 
shown by dotted lines, and let the wrinkle 
come out in that, and then chip the lug off— 
always placing the center of the lug on a line 


fine 


way we stopped this trouble in this 


was to cast ona piece, as 


with the top of main body of casting, as 

shown at B B—and we never failed to catch 

the little joker. L. C. JEWETT. 
ae 


Shop Facilities. 


BY A SHOPMAN. 


It isa matter of frequent observation, that 
workshops, fitted up with the very best of 
tools, and in every way thoroughly equipped 
for rapidly performing work when once in 
hand, are nevertheless strangely and unac- 
countably deficient in means for lifting and 
moving work from one machine to another. 

For example, a piece of work is partially 
completed and set aside for a more urgent 
order. If it is, say, a girder to be removed 
from the riveting machine, it will be labori- 
ously rolled away, with much breakage of 
planks and packings, and not a little pro- 
fanity, and be deposited in the yard. Whilst 
there, some occasion calls for it to be turned 























over. If of comparatively small size, proba- 
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an inch or two. It is not the inherent fault 
of the means employed, but the wrong choice 
of means, which condemns the practice to 
which I refer. I would strongly urge the 
employment of lifting tackle of conveni- 
ent sort to cheapen the cost of production in 
the machine shop. The use of power should 
not stop with the yard or even with the heavy 
machine shop. It should extend to every 
tool in which work is to be done of greater 
weight than one man can lift into place, and 
would save many a hard knock upon parts of 
the machine which are damaged by the 
rough handling they receive at present. 
Where hydraulic power can be used with 
freedom from freezing in winter, such tool 
cranes may be very easily made of the type 
adopted in the Forth Bridge works for ex- 
ample, where for short lifts, light wrought- 
iron jib cranes are employed all about the 
place for lifts of a few feet only, the whole 
frame of the jib rising with the work, and 
swinging round a circle of few feet. 
Whatever be the form employed, it is certain 
that lifting by power must be far cheaper 
than by direct manual strength; for against 
the cost of the crane is to be set the extra 
return from the machine served by it, apart 
from the greater gain of the machinist’s time; 
often, too, One crane may serve two or more 
machines. Small cranes are in many respects 
to be preferred to one large traveler, whose 
duty should be to convey work through long 
distances rather than to serve to machines. 
The necessary cumbrousness of a univer- 
sal traveler is against its use in fixing work 
in the machine. Some recent experiences 
of the loss attending a lack of crane-power 
has led the writer to put these few remarks 


a 


on paper. 
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Starvation Amid 
Plenty. 


From Spring 
Valley, Ills., 
comes a story of 


, » suffering and 


Section through A misery which can 
hardly fail to stir 
the hearts of the 
people all over 
the land ; a story 











Fig. 2. 


bly all the available men in the shop are 
called upon to raise jt and turn it by the ex” 
ertion of sheer brute strength, and with con- 
sequent disturbance of all other work on 
hand. 

If too heavy for this, jacks will be em- 
ployed with props and packings, and some 
three men perhaps spend an hour or two in 
the undertaking. 

All this waste of time and labor, together 
with the accompanying annoyance, might be 
avoided by the use of a yard crane, either of 
the jib or traveler class, or a combination of 
the 
means necessarily expensive, a simply stayed 


two. The gantry fora traveler is by no 
stout framing of rough timber being all that 
is necessary. 

The 


shops be 


itself, too, need not in most 


of expensive or complicated type, 


crane 


a simple double purchase hand-crab being 
The 
saving which might thus be effected in the 


more than suflicient in ordinary cases. 


cost of moving, turning over, and shipping 
immense, How frequent it is 
that a girder or boiler can only be taken 
from the maker’s yard and placed upon a 


onto cars is 


car by means of the jack and inclined plane, 
assisted perhaps by a hand-tackling—in fact, 
by the very elementary forms of the mechani 
cal appliances which are found engraved ina 
old-fashioned mechanics. 
as it should be, and I venture 


small treatise 
This 


to say that the cost of a given heavy piece of 


on 
is not 
work is often more than doubled by the lack 


of moving facilities. The inclined plane in 





a machine that hada broad plate bottom, 
through A. 
Every one that was made would have a cold 


and run out as section 


per 


hut at £& AB. 1 inquired of the foreman 
what he supposed was the cause; he answered 
hat the cores s« ibbed Don't you see the 


its simple form is doubtless an excellent con 
| trivance, but as used in practice for raising 
| loads, is wholly unsuitable. 

| The screw isan excellent appliance, but 
| the screw-jack cannot compete with the over 


| 
| head crane as a means of hoisting more than 


MAKING GEARS—COLD Suvt. 


which rests upon 
the authority of 
Henry D. Lloyd, 
formerly on the 
editorial staff of one of the Chicago morning 
papers. He says: 

‘There is greater need than ever of help 
for the starving men, women and children of 
Spring Valley in this State. There are 
thousands of sufferers from want of food, 
clothing, medicine and sympathy. Most of 
these sufferers are children, and most of the 
children are little ones. 

‘‘ | have just returned from Spring Valley. 
There, in this great and prosperous State, 
and in the midst of harvest-laden farms and 
rich cities, the visitor will see a cemetery of 
the living. Instead of the light of health, 
there shines in the eyes of the men and women 
the phosphorescence of decaying strength, 
and the children, fatally weakened by want, 
are dying of diphtheria.” 

It seems these miners had been making, 
according to their own statements, $30 per 
month, and according to the statement of an 
official of the mining company, $43 a month. 
This at a price of 90 centsaton. Last winter 
about 1,000 of them were thrown out of 
work by an order closing part of the mine, 
and those who remained at work, knowing 
that this in the dead of winter meant starva- 
tion to their comrades and those dependent 
upon them, divided their work with them, so 
that all managed to exist after a fashion until 
spring, when, without previous notice of any 
kind, they were all ordered to leave the 
mines, which were closed. They remained 
in idleness and suffering, and recently were 
offered 55 cents instead of 90 cents per ton, 
which they knew meant starvation, only in a 
less degree or slower than that which they 
suffered idle. These men are not 
strikers, and did not lose their work by a 
strike, and the fact that they endure such 
suffering as is portrayed by Mr. Lloyd, is an 


when 


overwhelming answer for those who claim 
that the company offers them living wages, 


what is offered them, they are privileged to 
go elsewhere and work. They are evidently 
not privileged to go elsewhere and work, or 
they would certainly do so; and as Mr. Lloyd 
says: 

“That a community of 5,000 persons in 
the State of Illinois is in the throes of starva- 
tion, and has been so for months, is a public 
scandal and a catastrophe which would seem 
to demand as prompt and thorough action 
from the government and the people as the 
Johnstown disaster.” 


° ie 

What are no doubt the most powerful roll- 
ing mill engines in the world are the 
reversing engines that Messrs. Galloways 
have just made for Palmer’s Shipbuilding 


Company, for driving a 44-inch train for 
making angle irons, H-irons, beams, ete. 


The cylinders of the engines are 56 inches 
diameter by 6 foot stroke, and are fitted with 
Joy’s valve gear. The steam pistons are of 
steel, and the crank-shaft is built up of mild 
Siemens-Martin steel, the forgings of which 
weighed over 41 tons before being machined. 
The finished shaft has journals 21 inches 
diameter, and is of a total length of 23 feet 
6 inches. To meet the requirements of Joy’s 
valve gear, the piston valve chests have been 
arranged on the upper side of cylinder, 
which enables the cylinders to be similar in 
every respect, and special provision is made 
for expelling the water, which may be carried 
over in the form of wet steam. The engines 
are of massive construction, and the whole 
framing is so arranged as to receive the 
strains in the most direct manner possible. 
The engines are similar, with the exception 
of the adoption of Joy’s valve gear, and also 
with the further exception that they are of 
larger size, to Galloway’s engines previously 
made and supplied to many English, Conti- 
nental and American steel works. They are 
constructed for a working pressure of 100 
pounds to the square inch, and, when run- 
ning against suitable resistance, would be 
fully equal to developing over 10,000 horse- 
power. The weight of the engines is nearly 
300 tons. Inthe Antwerp Exhibition there 
was exhibited, in model, a very large rolling 
mill engine, said to be of 11,000 estimated 
indicated horse-power; but the engines 
above described are believed to be the most 
powerful of any used in rolling mills.— 
English Mechanic. 


——. 


Just at present there are several schemes 
for rapid locomotion being pushed. There 
is the electric suction system, from which a 
speed up to 400 miles an hour is expected by 
its advocates; then there is the bicycle loco- 
motive that is good fora hundred miles or 
more, to say nothing of the engine that slides 
along on a film of water at almost any phe- 
nomenal speed. If the dreams of recent in- 
ventors in locomotion are realized, the ordi- 
nary locomotive will soon be a slow coach. It 
is safe, however, to await further develop- 
ments. There material difference be- 
tween a model that would do so and so but 
for some easily-remedied defect, and a com- 
prehensive system that does do as advertised, 
in practical use. 


is a 


In the torpedo boat which the Herreshoffs 
are building for the United States govern- 
ment, the Thornycroft boiler will be used, 
the steam pressure required being 250 pounds, 
The engines are quadruple expansion, and 
are expected to develop 1,600 horse-power, 
and to make 300 revolutions per minute. 
The guaranteed speed is 24 knots, with a 
bonus for every quarter of a knot in excess 
of this. There is little doubt that there will 
be a handsome sum coming to the builders 
in the way of a bonus. 

= aan. e 

From all accounts the demand for skilled 
labor in England and Scotland is steadily in- 
creasing, and is accompanied with a material 
increase in wages. This is particularly true 
of shipbuilding, and in trades that 
furnish material that into the 
struction of ships, although the advance in 


those 
enters con- 
the steam engine and machine tool trade is 
Altogether in the 
trades there are very few skilled workmen 
idle, 


searcely less noticeable. 





and that, if they do not choose to accept 
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New York vs. Chicago. 





The perennial base-ball controversy raging 
between these two cities has lately been 
thrown into insignificance, by reason of the 
dispute as to which shall have the honor and 
privilege of celebrating the 400th anniversary 
of the discovery of America by Columbus. 
That two fairs of the right kind can be held 
simultaneously in two different cities in com- 
memoration of that event, seems clearly out 
of the question, and the honor of the coun- 
try at large is concerned, equally with that of 
the two cities referred to, in having the right 
kind of a celebration or none. If the city of 
New York, as the present metropolis of the 
Western continent, really wants this privi- 
lege, and gives substantial evidence of her de- 
sire, it would seem on many accounts the fit- 
test place in the country for the purpose. 
But it is very largely a question of cash, and 
if New York does not ‘* put up,” Chicago 
cannot, with any grace, be asked to ‘‘ shut 
up.” 

We think, that our bustling 
Western neighbor can well afford, after put- 
ting her metropolitan rival to the proof, to 
stay ber hand for another very timely and 
perhaps equally worthy 
eight years later. 

The year 1900, beginning as it does the 
twentieth century of the world’s progress, as 
we now reckon time, would seem to bea 
year deserving celebration, and we know of 
no city East or West, which would more fitly 
typify the spirit of such an occasion than 
Chicago, which, as we believe, was not even 
in existence asa city when the record-book 
of the present century was opened. 


however, 


occasion, coming 


———+ae—__——_- 


The Great London Strike. 


For some weeks there has been going on 
in London a strike of workingmen; a strike 
which, for magnitude, we know little of in 
this country. The beginning of this strike 
intention of the dock laborers to 
share, to some small extent, in the general 
prosperity that appears to have overtaken 
England. Or, to put it another way, these 
dock laborers thought the season of large 
business profits in England a good time to 
secure for themselves a little more in the way 
of the necessities of life—a very natural feel- 
ing indeed under the circumstances. Their 
petition for better pay was refused by the 
dock companies, and in the end 150,000 men 
—dock laborers and others—went on strike. 

From the beginning it has been apparent 
that fair-minded Englishmen sympathized 
with the strikers, and when that is the case 
in England it is reasonably certain that there 
is justice on their side. It takes a good deal 
in England to create much sympathy be- 
tween classes. 

A certain John Burns, it took 
charge of this strike. We do not know any- 
thing about John Burns, except that, so far 
as can be seen, he has managed the affairs of 
the strikers with great good judgment. He 
appears controlled 150,000 
hungry men—with hungry families at home 
—in such a way as to keep them from vio- 


was the 


appears, 


to have these 


lence, and to hold for them the good will of 
the public—a very important thing to do. 
He undoubtedly has done good work, both 
for the strikers and for the people. 

But with all praise for John Burns, what 
shall be said for the men who could be thus 
restrained? They are men who are called 
ignorant; men who are said to be dominated 
by their passions. But 
are such as to put to shame such opinions. 
One man 150,000 men who 
are altogether, or very, bad. It appears as 
if these men had shown a good deal more 
sense than their employers, who have fought 
against paying decent wages, and fought for 
a horde of middlemen who take a liberal 
percentage of what little the dock companies 


their actions, so far, 


cannot control 


pay as wages. 
Whether the 
fight, every one mustadmire the bravery with 


strikers gain or lose in their 
which—without money, and hungry—they 
contend for what they think is right. And 
every one will admire the respect they have 
for property and the rights of others 








Clough’s Counterbore. 


Accompanying this is an engraving of a 
counterbore for machinists’ use, made by R. 
M. Clough, Meriden, Conn. One of the ob 
jects sought is to do away with the trouble 
and expense arising from the fact that so 
many different counterbores have usually to 
be provided in order to meet all the require- 
ments of sizes of tit and bore. This is done 
by making the tit separate, providing it 
with a long, straight shank, and fastening 
with a small 
duces the 


set-screw. This very much re- 
of counterbores which it 
tits 
readily changed, and one of any desired size 
may be placed in any counterbore, 


number 


is necessary to have, because the are 
This con- 
struction also greatly facilitates the operation 
of grinding, since, when the tit is removed, it 


is comparatively easy to get at the cutting 








edges with an emery wheel. They are made 
with either straight or taper shanks, and of a 
length equal to twist drills of corresponding 
sizes. With the tit removed this makes a 
very good tool for squaring the bottom of a 
hole. They are made of a good quality of 
steel, hardened and accurately ground to 
standard sizes. 


<=> —_— 


Notes on Superheated Steam. 


By Ricuarp H. Bueu. 





Saturated steam has a fixed temperature 
and volume, corresponding to each definite 
pressure ; but should the temperature be 
raised, increasing the pressure if the volume is 
maintained constant, increasing the volume 
if the pressure is maintained constant, and 
increasing both the pressure and volume if 
these two elements are allowed to vary—the 
steam to which the additional temperature is 
imparted is called superheated steam. 

Steam, in contact with water, does not be- 
if the heat is applied 
through the medium of the water, but the 
heat imparted to the portion of 
the boiler or the separate receptacle contain- 
ing the steam. 

On first superheating steam above the tem- 
perature due to the pressure of saturated 


come superheated 


must be 


steam, the increase of pressure or volume is 
quite rapid, gradually diminishing until a 
temperature is reached at which the steam 
becomes gaseous, that is to say, on being 
heated above the temperature of gaseity, it 
expands in accordance with the laws govern 
ing perfect gases—an increase in temperature 
of each degree Fahrenheit causing an expan- 
sion of volume, if the pressure is maintained 
constant, of 
1/493.2 = 0,.0020276, 

or a like increase of pressure if the volume 
is maintained constant. 

In ordinary practice, steam is superheated 
at constant pressure, either by adding super 
heating surface to a boiler, or by placing 
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an independent superheater in the flue of the 
boiler or of a separate furnace. In order to 
transform saturated steam into a perfect gas, 
a considerable elevation of temperature (in- 
with of the 
saturated steam) is required ; and in many 


creasing increa‘ed pressure 
cases where superheated steam is used, the 
temperature of superheat is less than the 
For all 


as has already been remarked, the rate of ex 


temperature of gaseity. such cases, 
pansion is variable and greater than the rate 
for gaseous steam. 

The most extended experiments on super 
heated steam have been made by Professor 
Hirn, Zeuner 
formulas which express the results of these 


and Professor has deduced 


experiments with considerable accuracy. 


Professor Zeuner’s rules are as follows : 
1. To find the volume—in cubic feet—per 


pound of steam superheated at constant 
pressure to any temperature between the 
temperatures of saturation and gaseity 


(temperatures taken in Fahrenheit degrees, 
and absolute pressures in pounds per square 
inch). 

Add 461.2° to the given temperature, mul- 
tiply the sum by 0.644, subtract 23.542 times 
the fourth root of the given pressure, and 
divide the difference by the given pressure. 
2. To find the total heat of evaporation— 
in British thermal units—required to convert 
Fahrenheit, 
into steam superheated to any temperature 
between the temperatures of saturation and 
gaseity, under constant pressure. 

Subtract 32 the temperature of 
superheat, diminish this difference by 20. 
4308 times the fourth root of the pressure, 
multiply the remainder by 0.4805 and add 
1,075 to the product. 

Krample.—W hat is the volume of a pound 


one pound of pure water, at 32 


from 


of steam when superheated to the tempera- 
ture of 375° Fahrenheit, under 
pressure of 100 pounds per square inch; and 


a constant 


what is the total heat above 32°? 
For the volume: 


(461.2 + 375) x 0.644 ......... 538.5 

4 
Ae CAS BOO co olnsreais tect acces 74.4 
[Dish (:)a:) 1} scioet treed 
Divide by ........ 100 
N00) 1 Re 4 641 

cubic feet per pound. 

For the total heat: 
rips yea |b) UE No Pas eRe 343 

1 
20.408 « 4/100... Shane vark tains 64.5 
DSEONONCE osc fcck. cistern ox arb ection 278.5 
Multiply by....... 0.4805 
PARUM AITO cise! 0:5 ale seas Aiecsave 133 8 
1 \Ci Cy |S ae ee 1,075 
ATO ED Us 1 a Oo 1,208.8 


British thermal units. 


Professor Rankine has demonstrated that 
in British thermal units 


required to transform a pound 


the amount of heat— 
above 32 
of pure water into gaseous steam, at any 
given pressure, is calculated as follows : 

Find the temperature of saturated steam 
corresponding to the given pressure, subtract 
from this temperature, the 
difference by 0.475, and add the 
product. 


oo 
Ow 


multiply 
1,092 to 

The temperature of gascity can be caleu 
lated from one of Professor Zeuner’s rules in 
the following manner: 

Add together the temperature of saturated 
steam corresponding to the given pressure 
32° —and 20.403 times the fourth root of th 
given pressure, 


Krample.—What is the total heat above 
32°, required to generate a pound of gaseous 
steam under a constant pressure of 100 


pounds per square inch; and what is the 
temperature of gascity? 

The temperature of saturated steam cor 
responding to a pressure of 100) pounds per 
square inch, is 827.4. 

For the total heat: 





1,092 + 0.475 (327.4 $2) 1,232.3 
B. Tt. U 
For the temperature of gaseity: 
4 
327.4 + 82° + 20,403 > 123° 9 


A/ 100 


7 


If the weight of a cubic foot of super 
heated steam at any given temperature and 
pressure is required, it can be found by tak 
ing the reciprocal of the volume. For ex 
ample, steam superheated to 875° at the press- 
ure of 
volume of 4.641 cubie feet per pound, as 


100 pounds per square inch has a 


already calculated; and its weight is 
1 

1.641 
The preceding rules cover all the data gen 


0.21547 pound per cubic foot. 


erally required for cases of superheating up 
After reach 
ing this temperature, if the steam is super 


to the temperature of gaseity. 


heated toa higher temperature, under con 
stant pressure, the expansion takes place at 
1 
193.2 
perature of gaseity, for each increase in tem 
perature of 1 
itv; and the amount of heat required to in- 
the temperature of 
above the temperature of gaseity is at the 


the rate of of the volume at the tem- 


above the temperature of gase- 


crease gaseous” steam 


rate 0.475 B. T. U. for each degree of 
superheat. 
emits ae —— 
In the shops of Geo. Richards & Co., 


Broadheath, England, the holes for centers 
in the spindles of lathes of a certain class are 
all standard 
interchangeable, all the lathes being grouped 
When a 
center in use is sufficiently worn, or is broke, 


made size, so that centers are 
in as few classes as is practicable. 


instead of repairing it the lathesman takes it 


to the tool room, and gets another. The di- 
lapidated centers are put in shape in the (ool 
room, being held in a standard hole ina 


piece that can be attached absolutely true to 
It is 
the work of a boy to grind the centers, and 


the face plate of a grinding machine. 


a stock of each size is kept on hand. 

_ 
The Sanitary Engi nee rand Building Ree 
timely attention to the lack of 
ventilation in school-houses. It says: 


ord calls 

‘Many of the older school buildings in 
New York and Brooklyn, and surrounding 
have ventilation, 
Some of them, truly, have registers in the 
walls, but 
eral thing, the most 
or no air passing through them, one way or 
the other. 
had a velocity of three feet per second, it 
would not supply more than one-tenth the 
amount necessary.” 


cities, not a particle of 


these registers are, as a gen 


barefaced shams, little 


But even if the air through them 


With a slight change in the wording, this 


would apply to a good many shops and fac 
tories in the United States. 
A recent French invention consists in ef 


fecting the deposit of a coating of aluminum 
by the direct contact, with the iron or other 
metal suitably prepared, of aluminiferous 
vapors resulting from the decomposition or 
volatilization, by heat, of salts of aluminum. 
The apparatus whereby the operation can be 
continuously repeated on a commercial scale, 
the of 


closed chambers, whereby the presence of 


comprises employment muffles or 
air or of free or active oxygen is excluded 
during the operation, 
tiie 
William Hassman has been appointed 
master mechanic of the Huntington and Cin 
cinnati division of the Chesapeake & Ohio 
Railway, succeeding F. A. Given, who has 
been transferred to the Richmond and James 
River division, 
—->- 
A gigantic project in France is to build a 
the of the 
country, so that, by utilizing cruisers 


maritime canal through center 


rivers, 
Channel to the 


could pass from the English 


Mediterranean Sea. 


— 6 Pe a 
Pittsburgh iron manufacturers believe 
they can treat sheet-iron with aluminum, 


and so make it equal to the Russian product, 
so far as freedom from oxidation goes 
(me 


Experiments, said to be successful, have 





been made in Germany, with torpedoes of 
They 


the same time elastic 


paper, are said to be strong, an 
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A ‘Bad iaetiine. 


There is a practice which the various local 
associations of workingmen are drifting into, 
which, if persisted in, we think will inevita- 
bly work great injury to them, and which 
we consider it our duty to warn them against, 
We refer to the habit of sending tickets for 
entertainments, gotten up by the local di- 
visions, to manufacturers who are at such a 
distance as to prevent their attendance, with 
the request that they remit the price of the 
tickets, in return for which the impression is 
conveyed, cither directly or by implication, 
that the influence of the members will be ex- 
erted in favor of the goods of the manu- 
There is scarcely a 

prominence, whose 


addressed. 
manufacturer of any 
products go into the hands of men belonging 


facturer 


to certain associations, that does not receive 
many such tickets in the course of the year, 
and the purchase of them, together with 
other and similar demands, has become in 
many cases a serious matter. 

A case recently came under our notice, in 
which a local council of engineers in this 
State, through its chief officer, sent a letter 
to a prominent manufacturer in New En- 
gland, enclosing a lot of tickets to an enter- 
tainment, and stating that if the tickets were 
paid for the influence of the members would 
be exerted in favor of his goods. The tickets 
were returned, with a letter in which some 
allusion was made to ‘‘ cheek,” but offering 
—if the in need of reading 
matter- them books to the value of 
$5.00. 


council was 


to send 


A letter was received in reply from the 
secretary of the council, in which he stated 
that the offer had been accepted at a regular 
meeting, specifying the publications they 
‘We will 


fluence in your behalf.” 


desired, and saying: use our in- 

It is one of the duties devolving upon en- 
gineers and otber mechanics who must be 
consulted with regard to the purchase of ma- 
chinery and supplies, to kcep themselves 
reasonably well posted as to the comparative 
merits and peculiar adaptabilities of the vari- 
ous kinds of goods manufactured which they 
make use of in their business, and to render, 
when asked for it, an intelligent, and, above 
all, honest opinion as to What should be pur- 
chased. 

This capacity and ability for forming cor- 
rect Opinions upon such mattcrs is one of the 
very things for which successful engineers 
can command good wages, and it ought to 
require no argument whatever to convince 
them that anything which even gives the ap- 
pearance of their having sold their opinions 
or influence will very soon deprive them of 
influence, and render their opinions entirely 
worthless. An engineer, or other mechanic 
whose opinion is asked by his employer  re- 
garding the choice of something which is to 
be purchased, owes it to himself and to his 
emplover to give his opinion in accordance 
with his best judgment, based solely on the 
which his 
The employer has a right 


actual merits of the goods about 
opinion is asked, 
to expect this, and the manufacturer of the 
best goods, or of the goods best adapted to 
the particular circumstances, has a right to 
it ; both defrauded if an 
opinion is rendered in favor of other goods, 


expect and are 
the manufacturer of which has bought the 
opinion and paid for it in advance. 

As these demands are made principally to 
manufacturers, it that, if this 
practice goes on, it is only a matter of a very 
will 
know that those upon whom he has been de- 


must be seen 


short time when every manufacturer 
pending for expert advice upon these matters 
are liable to be influenced in their opinions 
by other considerations than a desire to do 
the best possible thing for all concerned, 
that the 


these associations 


and, when 
for formed 
will be rendered largely impossible of attain- 


occurs, very purposes 


which are 
ment, 

We do not think, however, that there has 
been as much actual selling of opinions and 
the ticket transactions would 
indicate. There abundant 
the individual 
recommend the things which they 


influence as 
seem to is evi- 


dence to show that members 


usually 


conveniently forget all about any implied 
pledges to recommend something else. It is 
incredible, for instance, that the members 
of the council referred to above would really 
be influenced in their opinions by reason of 
the paltry sum of $5.00, which would 
amount to perhaps twenty-five cents for each 
member. But whether they would be or 
not, the transaction gives the appearance of 
it, and is well calculated to injure the coun- 
cil and the individual members of it to 
more than a hundred times the amount of 
all such contributions they are likely to 
receive. Aside from this, there is a moral 
side to the question, which we need not 
speak of at length, but which we ask the 
members of all such societies to think about, 
believing that that is all that will be neces- 
sary to bring aboutareform. One of the 
best by-laws which could be placed upon 
the of any society of mechanics 
would be one prohibiting all such transac- 
tions, and one of the best subjects for dis- 
at the meetings would be the 
question of the importance to the members 
of studyirg to render their opinions on mat- 
ters pertaining to the business valuable, and 
being very careful not to allow their 
opinions to be influenced in the least by any 
but purely mechanical and engineering con- 
siderations. 


books 


cussion 


A Machine Shop Elixir. 

Wonderful accounts are related of the 
effect of the so-called ‘‘ Elixir of Life” al- 
leged to have been discovered by Dr. Brown- 
Sequard. 

There is probably a good deal of humbug 
connected with it, if, ine@eed, it is not all hum- 
bug. But what a great thing, for some ma- 
chine shops we know of, would be an elixir 
which could be injected into the oil-holes of 
decrepit drill presses, consumptive lathes, 
and rheumatic planers, and which would re 
new and revivify them, fill out their skeleton 
frames into some resemblance to modern pro- 
portions, and make them a little better able 
to compete with their younger rivals ! 

And what a boon such an elixir would be 
to him who has been employed and placed in 
a responsible position, in the expectation, on 
both sides, that methods and processes were 
to be greatly improved and_ production 
cheapened, yet who finds it impossible to 
convince his employer that, in order to do 
this, some machines must go to the junk shop 
or cupola, and be replaced by others of more 
modern design, and becter fitted for competi- 
tion. No one, we think, can better appreci- 
ate the great value that such a discovery 
would bave, than he who em- 
ployed for the purpose of ‘‘ modernizing” a 
shop, and has been told that plenty of tinancial 
backing would be forthcoming, and then 
finds that the ideas of the proprietors in re- 
gard to new equipment extend only to the pur- 
chase of new monkey-wrenches and oil-cans, 
and that the slightest intimation that they 
should part with any of the time-honored and 
revered machinery, which had served them 
so well in the past, was sufficient to convince 


has been 


them that a mistake had been made in the se 
lection of a man to make improvements, and 
that he was bent upon reducing them to 
bankruptcy. A man finding himself in such 
a position could undoubtedly make good 
use of an elixir which would have an effect 
upon antiquated machinery, similar to that 
claimed for Brown-Sequard’s discovery upon 
the human organism; but no such thing is 
likely to come to his relief. The cupola is, 
and is likely to remain, the only rejuvenator 
for machinery, and those who refuse to ac- 
cept it must continue in the future, as in the 
past, to go to the wall—which, of course, is a 
good thing for the tool builders. 
a 


That is a story worth preserving—the one 
that comes from Chicago, narrating how the 
workingmen helped of their fellows 
toa home, A Bohemian laborer, Mr. Seveck, 
years of self-denial had money 
enough to build himself a home ; not a man- 
for himself and 
But in a furious gale his house was 


one 
by saved 


sion, but a sufficient shelter 
family. 


savings of years were gone in a moment, and 
old age was coming on. Then it was that 
the workingmen-—men scarcely better off 
than himself—carpenters and masons—gave 
the work of three Sundays to building him a 
new house. They finished it completely, 
ready for him to move into, and the women 
of the neighborhood provided a dinner, and 
the children brought flowers. True the work 
was done on Sundays, but it was a good deed, 
for the doing of which there is high authority. 
The Chicago Tribune, which notices the mat- 
ter at considerable length, ‘*The 
Sevecks are obscure people. The new house 
is a litle one. The people who built it are 
not famous, but no more beautiful or charita- 
ble deed ever illuminated this world.” When 
conspicuous examples of charity and good 


says : 


will are wavted, the place to look for 
them is amongst those who have little to 
give. There is a great deal besides lumber 
and nails, and stone and brick in this house 
that Chicago workingmen built for the 
Sevecks. 


9G oe 


Literary Notes. 

MECHANICS OF ENGINEERING. (FLUIDS.) A 
Treatise Hydraulics and Pneumatics. For 
use in Technical Schools. By Irving P. Church, C. 
E., Assistant of Civil Engineering, 
Cornell University. 


on 


Professor 


This work treats on the mechanics of fluids 
as ulilized in engineering. The first chapter 
is devoted to definitions, fluid pressure, ten- 
sion of gases, bursting of pipes, and collapse 
of tubes. 
the pressure of liquids in tanks and reservoirs; 
earth pressure and retaining walls; immer- 
sion and flotation; steady flow of liquids 
through pipes and orifices; steady flow of 


The chapters that follow treat on 


water in open channels; 
fluids; and impulse and resistance of fluids. 
No doult this work will be appreciated by 
students in technical It will also 
be a valuable addition to the professional en- 
ginecr’s library. 


dynamics of gaseous 


schools. 


Practical men may also ob- 
tain much valuable information in the perusal 
of this work, but the whole it will be 
difficult reading, as calculus is frecly used. 
The book is published by John Wiley & Sons, 
15 Astor Place, New York. Price, $38 00. 


on 


Poor's Manual of Rattroads for 1889 is a 
book of 1,064 pages, and an appendix of 
about 250 more pages. Those who want to 
study the railroad operations of the country 
for the past year will find in this work a 
vast amount of information. 

Good at first, this ponderous publication 
improves with age, and this, the 22d annual 
number, is better in some respects than any 
that bave preceded it. Should any one dis- 
cover defects in this work as now published, 
a little reflection upon the difficulty of get- 
ting together such an amount of information 
from every point of the North American 
Continent will satisfy them that the degree 
of perfection already reached is more than 
could be expected. 

From this Manual we learn that the total 
miles of railroad in the United States at the 
close of the year 1888 was 156,082. Of this, 
7,028 miles were constructed during the year, 
The 
share capital of the mileage completed at 
the end of 1888 showed an increase over 1887 
of 5.9 per cent., while the funded debts had 
been increased by 9.5 per cent. 


the rate of increase being 4.7 per cent. 


The number of persons transported in 1888 
was 5.4 per cent. greater in 1887, the increase 
in this respect being but little greater than 
the increase in mileage. 

The railroad interests of this country are 
second to no other interest, and the public 
may thankful that the 
Poor's Manual are willing to undertake such 
a work as will enable any one desirous of 
knowing, to find out their cost, management 
We do not know of 


be publishers of 


and present condition. 
any that into railroad 
matters with such detail, and that gives such 
a variety of information. 


similar work 


goes 


Thomas D. West’s book on American Foun 
dry Practice is being translated into the Rus 
sian language, and will soon appear in Russia 








believe to 





times 


best, and 


be the at such 





blown down, and utterly demolished, The 


in book form. 
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ag PIONS imo) 
(JuES SWERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods, 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 











(889) C. D., Newark, N. J., asks: Can you 
give me the rules for finding the diameters of a cone 
pulley to run with another when the dimensions of 
the latter pulley and the smallest diameter of the 
other are known? A.—See AMERICAN MACHINIST, 
Dec. 1, 1888. 

(340) G. B. C., Chicago, asks: In setting 
thread tools to cut V-threads upon tapered work, is 
the center line of thread tool set at right angles 
with center line of the work, or at right angles with 
the side of the work? A.—It should be set at right 
angles to the center line of the work. 


(341) J. L. D., Worcester, Mass., asks: Is 
there any kind of gas that will change the colors of 
blue, green, ink sketches, or water-color 
pictures, or oil paintings, if the objects are confined 
in the gas under pressure? A.—There is no doubt 
but what some kinds of gas will affect the colors, 
but we do not know what kind of gas to use to give 
certain results. Perhaps some of our readers may 
give the required information. 

(342) M. H., ———, Minn., writes: Please 
tell me the cause of a locomotive tire becoming so 
hard where it has been slid, and which is the best 
way to get the hard places out of the tire when 
latter is to be turned’ A.—The cause of the hard 
spots is the heating of these places as the tire slides 
upon them, and exposing the hot spots suddenly to 
the cold air. They do not generally extend across 
the tread of the tire, and are seldom more than 1-16 
of an inch deep. Hence, to remove the hard spots, 
commence turning the tire from the outer edge 
until these spots are met, then remove them with a 
chisel: a few blows on the latter will often cause 
the hard places to fly off. 

(343) C. D. B., Springtield, Ohio, writes; 
I have seen in your paper that coal oil will remove 
in the We have been using soda; 
lately we have used coal oil, and [I can notice a 
little difference. Now, how much coal oil is safe to 
use? The boilers are 18 feet long, 4 feet 10 inches 
diameter, with eighty 3inch flues; they have been 
in use two years, and it has been a difficult matter 
to prevent the formation of scale on the flues. 
We use a heater. A.—Use about a quart of 
kerosene oil per dayin each boiler. Do not use 
crude petroleum. See page 7 of our issue of 
Dec. 17, 1887. Your second question we do not un- 
derstand. Water at 26 to 28 degrees below freez- 
ing point will be ice, and we do not understand 
how you can make it flow. 


(344) A. F. M., Chicago, Ill., asks: How 
can I find the proper travel of aslide valve? A.— 
Add the lap to the width of the steam port, and 
multiply the sum by 2; the product will be the 
travel of a valve which opens the steam port fully 
and no more. If it is desirable that the valve should 
travel a little beyond the steam port, say 4 of an 
inch, then add the lap, width of steam port, and the 
amount which the valve must travel beyond the 
steam (144 of an inch in this case), and multiply the 
sum by 2; the product will be the travel of the 
valve. If the valve is not to open the steam port 
filly, then add the lap to the required width of 
opening, and multiply the sum by 2; the product 
will be the travel of the valve. 

(845) A. B., , writes: There are 
two persons, B.andO. ©. says that, with a manila 
rope capable of sustaining 16,000 pounds, he will 
raise a weight of 160,000 pounds with a pair of 
blocks having 10 parts through lower sheaves, and 
the weight will be equally distributed on all parts 
of the rope, friction neglected. B. says that it will 


or red 


scales boiler. 


not be safe, that the strain is greatest on both the 
first and fixed part of the rope; therefore the 


weight cannot be safely raised with the said rope. 
Which is right? We will abide by your decision. 
A.—O isright; each part of the rope must sustain 
1-10 of the weight; the free end of the rope will be 
subjected to the same tension or pull. 


(346) I. H. P., Binghamton, N. Y., writes: 
Please give example in the simplest form for calcu- 
lating the horse-power of a compound engine with 
out indicator. Assume your own data. A.—It is 
customary to assume the expansion curve to bea 
rectangular hyperbola; and for the first approxima- 
tion we calculate the horse-power of a compound 
engine of any sort, as if the total expansion occurred 
in the cylinder or cylinders that exhaust into the 
Consequently, it is the large or low- 
pressure cylinder only which enters into the caleu 
lations. The initial steam pressure in the large cyl 
inder we assume to be the same as that in the small 
cylinder, or the cylinder into which the steam from 
the boiler first enters, and then expanded to the ex- 
tent at which it enters the condenser. Here, then, 
we must know the rate of expansion, and when 
that known, we must find the mean effective 
pressure. After this has been found, we apply the 
well-known rule for determining the I. H. P. of any 
PiIAy , “ 
33,000 ’ i I 


condenser. 


Is 


which 


simple engine, namely : 


mean effective steam pressure in pounds per square 
inch; Z = length of stroke in feet; A area of 
piston in square iuch; and N the number of strokes 
per minute, which is equal to the number of revolu- 
tions per minute multiplied by 2. Since, to find the 
mean effective pressure may be or appear to be the 
most difficult part of the calculation, it will be best 
to give an example in which the mean effective 
pressure is found when the initial steam pressure 
and the number of expansions are known, without 
any reference to the size of cylinders. Example: 
Let the initial steam pressure be 80 pounds, or 80 

14.7 = 94.7 absolute pressure, and let the pressure 
of the steam at the time it is exhausted into the 
condenser be 15.78 pounds absolute; back pressure, 
4 pounds. What will be the mean effective press 
ure per square inch, neglecting the effect of clear- 
ance and compression? Our first step will be to 
find the number of expansions, thus: Divide the 
absolute initial pressure by the absolute pressure at 
which the steam is exhausted; the quotient will be 


r 94.7 - 
the number of expansions; hence, __ = 6 ex- 
Oat 
pansions. To find the mean effective pressure, 


proceed as follows: Look for the number of expan 
sions (6) in a table of hyperbolic logarithms + 1 
(usually given in good books on steam engineering) 
under the head of numbers, and opposite it will be 
found 2.792; multiply this number by the absolute 
initial pressure, which will give a product of 2.792 
4.7 = 264.4024; divide this product by the num 
ber of expansions; the quotient will be the mean 
264.4024 


pressure per square inch; 7 44. 06-+- pounds. 
) 
Subtracting the back pressure, we have a mean 


effective pressure of 44.06 — 4 = 40.06 pounds. Ina 
similar way we may find the mean effective press 
ure of any compound engine. Example 2. The 
large or low-pressure cylinder of a compound en 
gine is 30 inches; stroke, 4 feet; number of revolu- 
tions per minute, 60; the mean effective pressure 
has been found to be 40.06 pounds per square inch; 
find the indicated horse-power. Applying the rule 
PLAN 

33,000 

of a piston 30 inches diameter is 706.86 square inches, 


1 10.06 « 4 706.86 & 60» 
ve have 
we have 33,000 


I. H. P., and remembering that the are: 
2 
412 indicated 


horse-power. 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

25’ Upright Drills. J. E. Snyder, Worcester, Mass. 

28’ Upright Drills. J. E. Snyder, Worcester, Mass. 

32’ Upright Drills. J. E. Snyder, Worcester, Mass 

36” Upright Drills. J. E. Snyder, Worcester, Mass. 

* Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N, Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton & Dutch sts., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st. N. Y. 

Selden Packing for stufting-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Prestoline & Prestoline Paste, for cleaning & pol 
ishing metals. S. A. Smith, 23 8. Canal st., Chicago. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 

Bit Brace Die Holders and Bit Brace Taps. 8. W. 
Card & Co., Mansfield, Mass. 

Iron Planers from 16” to 36’’ wide by any length. 
H. C. Pease & Co., Worcester, Mass 

R. G. Du Bois, 715 11th St., Washington, D. C. 
Procures first class patents on inventions. Write 

Castings for small and medium sized vertical en 
gines. Humphrey's Foundry, Bellefontaine, Ohio. 

Guild & Garnson, Brooklyn, N. Y.. manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

The best emery wheel made is the * Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Il. 

The hook on steam engines is being supplanted by 
the Dill disconnecting device made by the TT. C, 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

For Best Return Steam Traps. Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N. Y. Send for des’n, 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Steam Boilers : Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience, 230 pages illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 

H. B. Roelker, Cortlandt st.. New York, late 
Sup’t Delamater Iron Works, will hereafter manu 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices 
Consulting Expert and Constructing Engineer 


- 
vy 





** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $ 
postpaid. Published by John Wiley & Sons, 
Astor Place, New York. 
‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PuB’G Co., 96 Fulton st., New York. 
-atterson, Gottfried & Hunter (Lim.), 146-150 Cen- 
tre St.. N. Y., carry a complete stock of Brush Cop- 
per, Celluvert Fibre. Oiled Paper. Hard Rubber, Rod 
& Sheet Brass, Brass, Copper & Iron Wire, Self-Hard- 
ening Tool Steel, Set & Cap Screws, Machine Bolts, 
Machine & Wood Screws, Taps & Dies, Files and 
Twist Drills, Blowers & Forges, Machinery, Tools 
& Hardware, Gear Wheels, Wood Pulleys, Shafting, 
Hangers & Belting. General factory supplies. 
C. H. De Lamater & Co., New York, have for sale 
a very desirable lot of machinery and fixtures for 
Pattern Makers, Brass Founders, Machinists, 
Riggers, Blacksmiths and Boiler Makers; also stock 
of boiler iron, plate iron, sheet iron, patterns and 
pattern lumber, sand and clay, pipeand pipe fittings, 
shafting, hangers, iron and wood pulleys, belting, 
bolts, nuts, washers, serews, nails, packing, flasks, 
and the necessary small tools for iron and brass 
founders. 
* Practical Drawing.’’ By J. G. A. Meyer. The 
above series of articles, now running in the AMERICAN 
MACHINIST, Should be closely followed by every stu 
dent. They commenced with October 23, 1886 issue, 
and up to and including August 29, 1889 issue, 84 arti- 
cles have been so far published Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
Ist PUBLISHING Co., 96 Fulton st., New York. 
‘Modern Locomotive Construction.””. By J.G. A 
Meyer. The above series of articles. now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 98 articles 
have thus far appeared up to and including the 
August 22, 1889 issue, Copics containing these articles 
sent by mail to any part of the U.S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 
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W.S. Wettich 
Fla. 


will build a saw mill at Millview, 
The Wilkinson Paper Co, will build a mill at Car 
roliton, Ga. 


The Lynchburg (Va.) Pulp and Paper Mill Co. will 
build a new mill. 
C. G. West will 
dlesborough, Ky. 


build a furniture factory at Mid 


A machine shop will be built at Aeworth, Ga 
Baker & Rutheford. 


, by 


Henry Martin is building a sash, door, and blind 
factory at Ozark, Ala. 
It is said that the Union Pacific 
large shops at Denver, Col. 


road will build 


The Arkansas Midland 
their shops at Helena, Ark. 


Railroad are enlarging 


The Columbus (Ga.) Iron Works have 
their capital stock to $200,000, 


increased 


8S. P. Stover is interested in a company that is to 
build gas works at Atlanta, Ga. 

The Stover Bicycle Co. has been recently organ 
ized at Freeport, Il... with a capital of $100,000. 
The Farmers’ Alliance expect to build a 
ton-seed oil mill and cotton ginnery at Thomas 


cot 


ton, Ga. 


The Union Steel Screw Company, of Cleveland, 
, will improve their works by additions and new 
machinery. 


Medart 
made 


Patent 
considerable 


The 
Mo., 
foundry plant 


Louis, 
their 


Pulley Company, St 


has a addition to 


The 


have 


Edison Machine Works, Schenectady, N. ¥ 
broken to their 
present buildings. 


ground fora large addition 


The Georgetown Lumber and Manufacturing Co. 
will build a furniture and woodenware factory at 
Georgetown, S. © 


Eli Gaffney and others have incorporated the 
Gaffney Hardware Company, of Terrell, Texas, for 


the manufacture of hardware specialties. 

CC. M. Thompson is building a machine shop and 
foundry at Lexington, N. C.; a 
blind factory, and an engine and boiler house. 


also sash, door and 
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The proprietors of the Cleveland Woolen Mills, 
Cleveland, Tenn., contemplate doubling the capaci 
ty of the mills. They have orders for months ahead, 
are working extra hours, and still are unable to fill 
their orders. 


There is water-works agitation at Blue Rapids, 
Kan.; Emmetsburg, la.; Fort Smith, Ark.: Marlin, 
Texas; Weston, W. Va.; Santa Cruz, Cal.; Eureka 
Springs, Ark.; Pennacock, N. H.; Ainsworth, Neb.; 
Rouse’s Point, Vt. 


The electric light company at Eastport, Me., have 
decided to put up a new building at the gas works, 
into which the electric light plant will be moved 
They will add another engine and boiler and a 500 
light dynamo to the works 


The entire plant of the Union Furniture Co., 
Rockford, Tl., was recently destroyed by fire 


of 
The 
loss is about $100,000. The company was conducted 
by Swedish-Americans, and all the 
were employed in the works. 


stockholders 


The Canada Galvanizing and Steel Roofing Com 
pany has been incorporated at Montreal, with a 
capital stock of The objects of the com 
pany the of galvanizing steel 
metal roofing and general metal work. 


$50,000 


are business and 


It is stated that a combination of Eastern capital 
formed, to purchase all the coal 
property along the Monongahela River, and control 
the river coal business. It has been decided that it 
will require $13,000,000 to complete the venture. 


ists has been 


Potts Brothers’ Iron Company and the Glasgow 
Tron Company, of Pottstown, Pa., have increased the 
wages of their puddlers from $3.20 to $3.50 per ton, 
and their other employes have been given a corre 
sponding advance. 
in the two works 


The raise affects about 500 men 


The Duplex Electric Gas Motor Company has been 
formed at Edwardsville, HL. for the manufacture 
of steam, gas and electric engines and appliances, 
the building of public works, and the manufacture 
of necessary machinery and appliances for their 
operation, Capital stock, $1,000,000 


The Bridgeport Machine Tool Co., Bridgeport, 
Conn., have issued a photographic catalogue of ma 
chine at the works. The illustrations 
are photographs pasted to blank leaves, with brief 
description on opposite pages 


tools made 
The catalogue is 
artistically printed on fine paper, and bound with 
flexible morocco eover, 


The Sweetwater Milling Co. has 
Chattanooga, Tenn., 


bought a site 
build 


at 


and will 


a five-story 
brick roller mill, 50x100 feet in dimensions, and 
capable of making 500 barrels of flour and 1,500 


bushels corn meal daily. The mill will be driven 
by a steam plant of 250 to 300 horse-power. In con 
nection with the mill the company will build a 100, 
000 bushel elevator and a large warehouse 

The Pond Engineering Co., St. 
sold the Fort Scott Electric Light 
pany, Fort Scott, Kan 
ton and Sims engine 


Louis, Mo., have 
and Power Com 
,a125 horse-power Arming 

This the third engine 
which they have sold the Fort Scott company within 


Is 


a very short time. They are also furnishing Guthrie, 
Chase & Company, Milford, lowa, a 50 horse-power 
Schutte exhaust steam condenser, complete with 
all pipe, valves, ete. 

The litigation pending for a year over the re 
building of the Pennsylvania Tack Works at Nor 
ristown, Pa., has been adjusted, and the work of 
the will begun at an early 
The works were burned down after the tack 
company had taken but before the 
papers had been made out, and the tack company 
contended that the Norristown Improvement Com 
pany, which erected the buildings, should bear the 


loss. 


erecting structures be 
date. 


possessic my 


Concessions have been made by both parties, 
and it is thought that the 
operation in four months. 


new works will be in 

Among other improvements recently made by The 
Walker Manufacturing Co, Cleveland. Ohio, has 
been the building of a very large pit lathe, capable 
work up to 30 feet diameter, by 8 feet 
This tool, it 
being not only a pit lathe, but also a large planer, 
30 feet 


of turning 


6 inches face. lathe is a combination 


in which surfaces long by & feet 6 inches 
wide can be planed 
for the 


and girders 


It also has facing attachments 
proper facing up of the ends of 

In addition, there 
whereby the teeth can be planed in 


gears of any size up to 30 feet diameter, and of any 


columns 
are gear planer at 
tachments, 


proportions desired 


An dispatch [ron 
shipments have continued as heavy in August as in 


Ishpeming, Mich., SAYS: ore 


July, notwithstanding the predictions to the con 
trary by For the four 
weeks ending Aug. 28 there were shipped in round 
1,035,000 from the six 


ports of the Fort Lake Superior iron ranges, and 


many shrewd observers. 


numbers, tons of iron ore 





ot 


Texas, 


the 
are 


The car and machine works 
National Railway, at Laredo, 


completed. About 1,000 men will be employed 


Mexican 


the 
These works origin 
been idle for several 


Cincinnati parties have leased 
Iron Works, at Buffalo, N. Y. 
ally cost $500,000, and have 
years. 

It is stated that there has already been $20,000 
worth of stock subscribed for the cotton waste and 
con.! orter mill to be located at Dighton, Mass. The 
capital stock will be $50,000. 

The Ingalls City (Va.) Investment and Improve 
ment Co. has been chartered by Richard W. Tyler, 
Lawrence Sands, R. G. Rutherford and others, of 
Washington, D. ¢ Prof. R. N. Pool, of 
ton, to build a town near Waynesboro, The capital 


, and Staun 





Estimates made on machinery and on damages, 





stock authorized is $1,000,000 


nearly | 


Ironton Pig } 


for the last three days of the month at least 120.000 
tons more will be forwarded, making August ship 
ments over 1,150,000 tons, or even larger by a few 
thousand than the large shipments of July. 
Should shipments continue at their present rate for 


tons 
| 
| six weeks longer, 6,000,000 tons of ore will have been 
| forwarded by the middle of October, and the season 
| of navigation is not likely to close before November 
10 or November The amount of ore in 
sight, and the great number of districts from which 
it is procured in this country, make it impossible for 


20. vast 


any combination of capital, no matter how power 


ful, to formatrust and advance prices to any ap 
The low tariff 
under which 


preciable extent on iron ore, only 
hundreds of 
of tons are annually shipped into this country even 
at the present ot renders it further im 
possible for any iron ore trust to succeed 


75 cents a ton thousands 


prices ore 
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Mac chinists’ Supplies and Iron. 


New York, Sept. 7, 1889. 
Iron—American Pig.—The aggregate amount of 
business has been large during the past week, but 
has been mostly confined to the current wants of 


consumers. Prices have been firmly maintained, 
and the tendency seems slightly upward. We quote, 
Standard Northern brands. No. 1 X Foundry, $17 to 
$18: No. 2, $16 to $17. Southern brands. No. 1, 
$16.75 to $17.25: No $16 to $16.50 Northern 
brands, Grey Forge, $15.25; Southern brands, $15 








> WANTED* | 


* Situation and Help” Advertisements cnly inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Satu rday morning for 
the ensuing week's issue, 


Position wanted by an experienced mech. dra ifts 
man; Six years’ shop exp. Y., Am. MACHINIST. 

Wanted—A good mech draftamen for gen. work: 
state exp., salary, ete. Lock Box 96, Steelton, Pa. 

An experienced mechanical draftsman wants a 
position. K. P., AMERICAN MACHINIST 

Steady young man desires position where he can 
learn mechanical drafting. Address H. N. Wells, 
Aquebogue, L. 1., N 

Wanted—Job in tooTroom or other fine machine 
work, by good filer and lathe hand; used to accurate 


work. Address ** Reamer,” P. O., Allegheny, Pa. 
A first-class mech. draftsman, able to take charge 
of the drawing office, is open for engagement Ad 


dress 8 
Mech. engineer, 
ing college, England, 
in shops and dr: iwing office 
Wanted—Foreman for shop nckie iron pipe 
fittings, iron valves, radiators, and steam-heating 
specialties. ** Manufacturer,’ AMERICAN MACHINIST. 
Master mechanic, of large experience in handling 
men, desires position in charge of manufacturing 
or repair shops. Master Mechanic, AM. MACHINIST. 
Wanted—15 good machinists can find steady work 
at Jones & Lamson Machine Co.’s new shop at 
Springfield, Vt. 
Wanted—A mechanical engineer and draftsman, 
capable of making estimates for general machine 


R., AMERICAN MACHINIST. 

29, educated at leading engineer 
wants situ: BOR; 9 years’ exp 
King Am. Macnu 


shop work, and familiar with shop practice, Ad- 
dress P, O. Box 93, Albany, N. Y. 
Wanted—A wrought-iron worker; a man who 


thoroughly understands wrought-iron, making 
grilles, stoop railings, etc. Address, stating previ 
ous experience, M. Mahony, Troy, N.Y 

Wanted—First-class machinists. None others need 
apply. Wages $2.25 per day of 10 hours. with chance 
for advancement. if found. worthy. The Pond Ma 
chine Tool Co., Plaintield, if 

Practical foundryman, 
branches of the iron business, 
man, desires position as suc ch. 
land street, Brooklyn, E D., N. Y. 

Draftsman wanted to assist general superintend 
ent; preference given to one familiar with Corliss 
engine work; state age, experience, and salary ex 
pected. Address Robert ‘Whitehill, Newburgh, N. ¥ 

Wanted—Foreman pattern maker, to take charge 
of shop in Western city. Must have had experience 
in patterns for architectural iron work. Address. 
stating age and exp., D., care Am. MACHINIST. 

Wanted—A situation as foreman of a small foun 
dry employing 3 to 6 men (country preferred), by a 
moulder, American, of strictly temperate 
habits; had 25 years’ exp. C. C., AM. MACHINIST, 

Foreman moulder wanted; one who is a good, 
energetic mechanic, understands his business, and 
c apable of handling from 25 to 40 men on heavy en 
gine and millcastings. H., AMERICAN MACHINIST. 


Wanted—A young man, 30 to 35 years old, as works 


35 years’ experience in all 
and 19 years a fore 
R. L. N., 151 Oak 


ge 


good 


manager. Must thoroughly understand New En 
gland machine shop practice, and be well up in 
rapid machining of metals. Address Agent, care 


AMERICAN MACHINIST. 
Wanted—A skilled mechanic 
be a thorough modern workman of 
tical and scientific experience; fine tool and con 
struction work, requiring accuracy and knowledge 
of “short cuts.” Good opening for the right man; 
state exp., refs., etc. Mech. Supt., Am. MAcHINIST. 


Wanted—A young or middle-aged man to take 
charge as foreman in erecting department of ma 
chine shop engaged in building stationary and auto 
matic engines in southern Pennsylvania; pay, $18 
per week, no lost time, and extra for overtime; must 
be familiar with valve motions, and know how to set 
them; would prefer one who understands the indi 
cator; permanent employment to a competent, ener 
and state 


for foreman; must 
extensive prac 


getic man. Send references, age; one 
who has had experience preferred. Intemperate 
men need not apply. Address Box 17, Am. MAcu. 





»j. MISC ELL ANE ous Ww ANTS +} 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 
Ss. M 


Cheap 2d hand Planers, ete. York, Clev'd., O 


Koopman’s Scales for quick measurements 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0, 

New catalogue of engineers’ specialties free 


Crescent Mfg Cleveland, O 


Light and 


Cd. 
fine machinery to order; Foot Lathe. 
Catalogue for stamp. E, O. Chase, Newark, N. J 

Rj es C. Christensen, 24 State st., N. Y., Consult 
g Engineer. Designs of all kinds of Mac ‘hinery. 
Telne d and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin MeKaig, Cumberland, Ma. 


Complete list of our Scales and other new tools 


for 2c, stamp. <A. T. Koopman, Chicago. 

For Sale—A small machine shop; excellent open 
ng. Asbury, Grieder & Co., Roanoke, Va. 

D. J. Kelsey, M. E.. Designer of Automatic Ma 


ichinery, 31 Insurance Building. New Haven, Conn. 








Designs and working drawings for special ma 
chinery, tools, ete., attended to by experienced 


draftsman. ** Draftsman,”’ Box 107, Am. MACHINIST. 
Enginee rs wanted to se nd their addresses and re 

ceive free a 25 cent book. lints and Suggestions fer 

Steam Users.”*? Lord & Co., P. O. Box 1262, Phila., Pa 


Latest and best Planer and Drill Preas Chucks. 
Expanding Mandrels The Brightman Machine 
Company, Cleveland, Ohio. 


Wanted—To buy second-hand lathes, planers and 


shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


and prevent scale in steam boilers 
Send postal for cir 
Scale Resolvent ¢ 


How to remove 
at a cost of ten cents a week. 
cular to Pittsburgh Boiler 
Pittsburgh, Pa 

Wanted—To sell patent, or 
on royalty at reasonable figures, Huyett’s Dr: ie 
Board, illustrated in AMERICAN MACHINIST, Sept. 15. 
IS8S Address Mrs. D. D. Huyett, Waynesboro, Pa 


BRADLEY’S 


Hx POWE! HAMMERS 


+The BEST in the WORLD 
RUN BY BELT. f 


over 


I500. 


UPRIGHT HAMME —~ UPRIGHT HAMMER 


BRADLEY $ HEATING FORGES 
[ 


have manufacture d 





RBetablished 1832, 






“ae 
Cm = | 





Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED 
HAMMERS 4 


and men fully 4% 
employed and 
reduce the cost 





< 
BRADLEY S HAKI L of production. 
HE G peeing Font 


eee SYRACUSE,N.Y. coat ron 
$3 Murrayst.NEW YORK; 98 Sudburyst. BOSTON. MASS 


STANDARD O1L CUPS. 


FOR 
ENGINES 





DYNAMOS. ERY. 
A. J. WILKINSON & CO., 


184 Washington Street, 
POSTON, MASS. 


TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before 
buying. rry us: sad be peepee tae 

Ve also make drawings and blue prints, and give SPECIAL 


ATTENTION TO THE DESIGNING OF MACHINERY FOR ALL 








Send for Blue Book giving more information. 
STONES & MACH, 
MECHANICAL ENGINEERS, 

5 W. 4th Street, Cincinnati, O. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 
ywrKesco., IWIST DRILL GAUGE. 


Fine Machinists’ Tools, -E. Boston, Mass.—Send for Circular 


STEAM ENGINE DESIGN. 


For the use of Mechanicat Engineers, Stu- 
dents and Draftsmen. By Prof. Jay M. 
Whitham, M E. Numerous illustrations, full 
page and folding plates, 8vo., cloth - $6.00. 
Wiley & Sons, Astor Place, N. Y. 

SEND FOR CIRCULAR. 





John 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


D0LID EMERY g‘ SFokes 
Triple Coated fre, 
Suhit 





THE TANITE CO. 











THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 


St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


ND FOR CATALOGUE. 





136 FIRST AVENUE, 
PITTSBURGH, PA. 


STEEL: 


MILLER, METCALF & PARKIN, 


64 and 66 SO. CLINTON ST., 
CHICAGO, ILLS. 


For tools and dies of all kinds. So 
uniformly good as to leave no excuse for 


buying foreign products at any price. 


480 PEARL STREET, 
NEW YORK. 





Saws. 





Machinists’ 
on trial. 


167 West Second Street, 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES fy 


Drill Presses, Shapers, Band, Circular and Scroll 
Tools and Supplies. 
Catalogue mailed on application. 





Lathes 


CINCINNATI, O. 





TOBIN 
BRONZE 


Ser.d for Circular. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Rods for pumps and bolts. 


for pump 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
ps. Yacht shafting. Rolled sheets and plates 
linings and condenser tube sheets, &c. Ingot metal for 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 








Manufacturers E — 


a) 4ANUARY 1867 





The PRATT @ WANTHEY UO.MABTRURD.Co 








A. MUGFORD, 
WoOO0D* ENGRAVER® AND? PRINTER, 
HARTFORD, CONN. 


ARTERLL DY ee be 











For the ¢ 
ready for 
ors, a 


TH 


MANUEAGTORERS’ EXCHANGE 


juarter is now on the press and will soon be 
distribution. Manufacturers, Invent- 
nd Promoters of Mechanical In- 


dustries, send three two-cent stamps and receive a copy 
of the publication. 

It shows a line of the latest inventions 
and improvements in machinery, of great 
variety and style and design. 


Contains 34 pages, nearly every page 


illustrated, 
plate paper. 


superbly printed on heavy 
It merits the careful attention of all 


engaged or interested in manufacturing, &c. 


Edition 


promptly 


limited. Send in 


a copy. 


somewhat 
to secure 


is name 


in order 


A. MUGFORD, 


your 


Engraver and Printer, 


HARTFORD, CONN. 








SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapping: Flates, 


They are cheaper and better than anything you can make. 
For Descriptive Circular and Price List, 


ADDRESS 
DONALD FRASER, MILWAUKEE, WIS. 





Scroll Saws, 
Circular 
Saws, Lathes 
Mortisers. 











Seneca Falls Mfg, ( 





Catalogue 


of all our 
Machinery. 


” 687 Water St., Seneca Falls, 


“Star” Screw Cut- 
Foot Lathe ting Auto~ 

Swings matic Cross 

9x25 in. Feed, etc. 





ree 
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BABBITT METAL 
Cooke & Co.’s Special Brands, 
er enn 
SUPERIOR, tor jotbing and generat use 
RELIABLE, 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST., 
NEW YORK. 


for shafting bearings 
for ordinary service. 











| STROUDSBURG PA. 








WATER WORKS PUMPLNG 


95 £97 LIBERTYST., 111 FEDERAL ST.,, 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 


Bvecess E. VERY VARIETY 
OF OF 











BOSTON. 















Mis 
last vei 
sider it 
larger 


already set back, and we 


ORING «° TURNING MILLS 


MADE BY 


BETTS MACHINE C0., 
WILMINGTON, DEL. 


Letter from ROBINSON-REA MANUFACTURING CO. 
PITTSBURGH, PA., Jan. 4th, 1889. 
1 regard to the 7 foot Boring and Turning Mill you built forus 


ur, we can say it has given us perfect satis sfaction, and we con- 
unqu ilifled|y a good tool. We have not yet done any work 
than the 7 foot swing, as the old Boring Mill vou built us is 


use it for “rk Ly ~ 10 foot and over 


Y« 
THE ROBINSON REA. MANE FACTURING CO.” 


SlzZSs. 


5, 6, /, 7-10, 8, 9, 10, 10-16, 12, 14, 14-20 ft, 
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NICHOLSON FILE CO., Providence, R. I. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than | 
In Quality, superior to 
In Variety, far ahead of 
In Reputation—No File sells so easily. 


“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 





PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INVECTORS, EVECTORS, do 
Nathan JManufacturing GCo., 


92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. NEW 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE. anOWN G CO, Limited, esses, nome sco, 


Manufacturers of na kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oiiver St. New York, I2 Cliff St. Chicago, 17! La Salle St. 











YORK. 


ESTABLISHED 1859. 











Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 


Ere. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


FINE ‘TAPS, DIES, REAMERS, 











LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


ygFLEMIBLE METALLIC FILLET) ASNT GIEEAU 








L. A. McCARTHY J. B. SABINE 
For Pattern Makers’ Use. Manger. torney-at-Law. 
Room 47. ist BROADWAY. mM. Ve 












J H. WHITE, 44 N. 4th Street, Phila., Pa. 


MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M.A. KING, 62 W. 19th St., N. VY. 
REPRESENTING 


C. F. BURGOS & CO., 


Importers of all classes of Machinery. 
BUENOS AIRES. ARGENTINE REPUBLIC. 


P.H.&@F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





PATTERNS called for and CASTINGS delivered 
anywhere in 4 N. Y. City. 








ron re fT. Shiver & Co., 
333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


For Immediate Delivery. 


16-20, 20 & 24 Inch 
ENCINE LATHES, 
51 Inch 
Boring & Turning Mills, 


14 and {16 Inch 
Brass Lathes and Screw Machines. 


IN LARGE VARIETY. 








ROOTS’ NEW ACME HAND- BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
S. S, TOWNSEND, Gen, Agt.. 22 CORTLANDT S&T., 

COOKE & 00., Sell NEW YORK. 


In Writing, Please Mention This Paper. 


BEAUDRY’S 
DUPLEX 


> FORGING 
) __ PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0, 


(Formerly of 
Beaudry’s “Up 
right Power 
Hammer.) 


ling Agts., 























ai ~ Bs Mesulsctrers| 00 INGH CLUTCH cs MACHINE 
NN Gee lara Coat Heat. Weight 4,400 Ibs. 
4 BY sii. | Bridgeport Machine Tool Works, 
tag) 70 Eilby St., 


E. P. BULLARD, Prop. 
CONN. 


.j,\Boston, 


P| Mass, BRIDGEPORT, 





- any other Maker.| 






EDUCED PRICES OF ‘LECOUNT'S LIGHT STEEL DOG 
R SLATE 3 7 No. INCH PRICE, | No, INCH. PRI ck 
/ = _ == 34 $ .35 8 2 $1.1 
Za hy 3 le 3 | wee ll Set of 8— 5.50 
y Sam 3 $4 50 | 2% 140 
i i { SS "G0 10 8 150 
rp 5 i ae ks | 4 316 1.70 
6 i6....; 85 | { 1.90 
" 134. 1.00 | ¥ il Set of 12 12.00 
co. V7. daecou ND, 
SOUTH NORWALK, CONN. 


Western Agent, S.A. SMITH, 23 South Canal St., Chicago, III- 





Send for New ae 


rn HALL STEAM PUMP Chad 
91 Liberty St., New York. 


he THE ee FOR SALE AT FACTORY ere a stg ; 
Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Cana 

MAPUTO DUVIMGIN Stecct Chicaed. I, A. Aller. New ‘York; li, 1 Snell. Philadelphia, Pa, 
ei ateaee Shaw, Kendall & Co., Toledo, Ohio; Kennedy & Pierce De aver. Co aL; She rrift 
ee & Ashworth, Pittsburgh, Pa. age ig ~ Supply Co., Columbus, Ohio ; Forbes 
am BURA ON mc Ea & Co!, Montgomery, Ala.; J, Baur, Manistee, Mich; W. A. Wain, De- 
~~ " G troit, Mich.: Wie kes Bros., E. Behar Mich.; A Leitelt, Grand Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran- 
cisco, Cal.; George Worthington Co., Cleveland, Ohio; Flynn & Emrich, Bal- 
timore, Md.; B ailey and Lebby. Charleston, 8. C.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co.. Boston, Mass.; Leeds: Barratt Co., Minneapolis 
and St. Paul, Minn.; D Elsing rer, Scranton, Pa.; Dugan Bros., Salem, Ore.; 
Wm. Gardner & Co., Portland, Ore.; S. C. Bre r0ks, Eau Claire, Wis.; J. J. 
Howden, Muskegon, Mich.; Jo hn Hutchinson Mfg. Co., Jackson, *Mich.: Port 
Huron Steam Fitting Co., Port Huron, Mich.; E. F. Co ole y, Lansing Mich.; 
Tennessee Range & Mfg. Co., Nash 





















Boiler and 
Pump Combined 


F ire , Pump. 








ag Shellhorn & Rich, Cheboygan, Mich.; 
ville, Tenn. 


THE M. 7. DAVIDSON IMPROVED STEAM PUMP. 
wine tae — Davison STEAM Pune Company. 


WwW wen tale BEST PUM 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


Fitchburg Machine Works, 


Manufacturers of 


Mietal-working Mlachinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURG, MASS. 











MADE FOR ALL. 
SITUATIONS. 








Nos. 


SEND FOR CATALOGUE E. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut St., Philz adelp! rest 


t¥ Our New and Revised (; oe wue oF Teeeions ane © 
tific Books, mon ws BY * an vul any r Catalogues 
culars, the who overing “very br neh of Science 
te >the Arts sever ph sand fre ft tare te any one in any 
part of the we ld who will furnis N his address. 


sd elOhs) tv (@) 5081318) \ 4 Ev 
a el 


eto <9" 14 
BABBITTY METALS © 


PAUL S.REEVES Qyha 
760 S.BrRoap ST. 


HARLES ‘“MURRAY=< 


UETAING LSTA ese (7 
Ss ANN’ ST. 3% NEw Yorx«K: 


EN BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 


Successor to 
BREHMER BROS. 
440 N, 12th St., Philadelphia, Pa, 














DRILL PRESSES. 


BICYCLES. 


TAP DRILL GAUGES 
CUTTING-OFF MACHINES 


W.C. YOUNG & CO., 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 

















Worcester, Mass. 
Manufacturers of 


RB 


= ie 
Ais, 








The Best EMERY WHEEL Made is the 


“NORWICH.” 








ORTHINCGCTON 
FOR PARTICULARS SEND TO 
MONTGOMERY & CO., PUMPING 
105 FULTON ST., NEW YORK. MACHINER 













HENRY R. WoRTHINGTON, 
NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 


» VAN DUZEN 


4IGAS ENGINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 







BOSTON 
ST LOUIS 





No Extra WATER RENT a 
-\ or INSURANCE. —~4 
3B | INSTANTLY STARTED. = 
§ DURABLE, RELIABLE, £ ss 
SAFE and ECONOMICAL. 2 = 

im Send for description and prices & ooo 
AL. Duzen Gas Engine CO., a 

0 E. 2nd St., CINCINNATI, O, = 











The J, A, MACKINNON MACHINE C0, Agents, 22 Warren St. N, Y, 











6 


~~ 


1 


AMEE ALN. 


‘acts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


PoND ENGINEERING C0.. This System of Peed Water Heater is the Best 





AND THE 
CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed [ 0 W F 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &c. is the simplest 
HEATER 


Send for ILLUSTRATED CIROULAR. on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


St. Louis. Chicago. Kansas City. Omaha. 











1305 Buttonwood Street, THE WATER 
eee Ww ritheeana fhogk of Heat: 
Portable Drills, ing Surface and 

Hand Drills, Wea P the Tages. 

Boiler Shell Drills, pega ale? 

Light Drill Presses, BridgeportBoiler Works 
Special Machinery. Bridgeport, Conn. 








POND ENCINEERING CO., ACENTS, 
8T, LOUIS, CHICAGO, KANSAS CITY, OMAHA. 


THE STERLING WATER TUBE BOILERS 


Have —— ully large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. o cast metal. No hand-holes. 

Ltd., 


SEND FOR CATALOGUE 





Three man-holes give quick acce 8s to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., 


74 CORTLANDT STREET, NEW YORK. 


Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc, 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 





Ide Auto, Engines. Portable and Traction 
Engines. Steam Road Koliers. Boilers of all 
descriptions, 

New York Office, FLEmiInG & Kimpas, 17 Dey St. 

New Engiand Office, JouN VPostr, Jr, & Co., 70 
Kilby St., Boston. 

Baltamore Office, Thomas K. Carrey & Bro., 35 


Light S8t., Baltimore. 








THE DUNNING PATENT WROUGHT- IRON BOILER 


WITH SELF-FEEDING COAL MAGAZINE 
——1IS THE BEST FOR—— 


a Low Pressure Steam or Hot Water Heating 


: And insures a warm house night and day. Over 
14,000 in use. Keeps steam up constantly. Also Steam 

fm Engines and Boilers of all kinds and Machinery gener- , 

3 ally. MANUFACTURED AT THE 

isi New York Central Iron Works, 81 Exchange St., Geneva, N.Y. 
Send for Illustrated Catalogue with full description 

and price-list. Agents wanted. N, B,—Correspondence 

solicited from Architects and persons building. 


NEW YORK OFFICE, 36 PARK PLACE. 


The HOPPES Live-Steam Feed-Water Purider, 


Guaranteed to Prevent Scale in Boilers, 





TRADE MARK. 





Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO, 
CYLINDER SICHT 


PATENT OILERS, FEED CUPS. 


Government Regulation 

I) + Pr] 
POP SAFETY VALVES, 

For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 00., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, 


Using any kind of water. 








Philadelphia, Pa. 


1888 CATALOGUE FREE ON APPLICATION. 


FRICTION CLUTCH PULLEYS AND 











North Adams, Mass. 
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|______ Cnpaeity Little Giant Improved. 
| No. | Diameter. | Holding Drills. 
| OC 1144 inc h. Oto % inch, 
| 0 214 to i os 
1 254 °° 0 to e 
2 | aig . | Otol : 
24%) 4 ‘ Oto 1in.,ex. strong. 
Send for Cata . oar oto tig inch. | 
| 4 644 0to 2 


WMOSTGOTT CHUCK Ct, pan ers a Taga Fi to, ONEIDA, IL 


all kin 


INE DRILL 


Under Westcott’s Patent. 











Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &e., &e. 
WATSON & STILEMAN, 


204-210 E. 43d St., New York. 


> CHUCKS 


SEND FOR 


NEW CATALOGUE. 


THE HOGESON & PETTIS MFG. C0., 


Est. 1849, NEW HAVEN, CONN. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for 
particulars, 


THE D.E.WHITON MACHINE CO. 


* NEW LONDON, CONN. 
_UNIVERSAL RADIAL 


~ RADIAL DRILLING MACHINES 


—: THREE DESIGNS. SIX SIZES. 
-ca™MBODY ALL DESIRABLE FEATURES 


x ¢ 00 
Rta Ls en! IAL ORL Mt) 


A ww PATENT ADJUSTABLE REAMER, 


tested 

A set 
of five will ream any 
possible size, from 
1 3-16 to 444 inch. 


























thoroughly 
and practical. 








Send for Circular. 


CRANSTON & C0., 57 PARK STREET, N. Y. 





IMPROVED INDEPENDENT CHUCK. 
Made by THE E.HORTON & at Co., 
Windsor Locks, Conn., U.S. A 
SEND FOR ILLUSTRATED CATALOGUE. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 0., 


7 HARTFORD, CONN. 








EMERY AND CORUNDUM WHEELS. 
Emery Wheel Machinery and Flint Paper. 


Write for Circular, 





All goods manufactured by us are guarante ed to give 
satisfaction. Give them a trial on their merits. 


Springfield Glue and Emery Wheel C0., springfield, Mass. 


TOOL AGENTS WANTED 


the United States. 

logue, Stationer 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 98 Lake St., Chicago, Ill. 














in every 
Shop in 
Send 1oc. for Cata- 








WM. BERKEFELD’S FOS 


The 









R 


ITS PLASTIC NATURE INSURES AN AB- _& 


covering. 


FOSSIL MEAL C0, 2 Cedar St.,N. Y. 


SIL MEAL COMPOSITION. 


best non-conducting material known 
for Steam Pipes and Boilers. Can be 
easily removed and_ repeat- 
edly reapplied. 


“{rade-many 






SOLUTELY TIGHT JOINT. 


equires less thickness than any other 


W. 





C. 











Quickx-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 





FORGING AND WELDING BY P 


ETROLEUM AIR BLAST FIRES. 





THE AERATED FUEL COMPANY; J. H. BU 


LLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 





REPRESENTED BY 
W.S. COLLINS, 171 B’way,N. Y. J.M. DAVIDSON, Col 


CHILION JONES, Gananoque, Can. !.C. HOWES, Kansa 


HARRIS & COWDERY, Ashtabula, Ohio. 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamaz 


GEO. M. SMITH, Los Angeles, Cal. 


(St. Louis, Mo, 


ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 


umbus,0. 
s City, Mo. 








Se at. 29, 1885, 
July 5, 1887. 
Fe 4 re 1889. 
Feb. 5, 1889. 






oo, Mich. 





SIMPSON’S CENTRIFUGAL EXHAUST HEAD, 


Thoroughly entraps water 
mand grease from the ex- 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 


CUT-OFF COUPLINCS 


SILVER LEAD 










ers by from annoyance 
FOR SMOOTH CASTINGS and damage Send iar che 
he THE SURFACE OF MOULDS anv GATES. a 1 


JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
| JERSEY CITY, N. J 


KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood Sts., Phila., Pa., 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, N. Y. 





Write for Prices to 


TRUMP 





TRUMP CHUCK, 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 14’, 14” and 3¢”. 


BROS. MACHINE Co., 


WILMINGTON, DELAWARE. 
ae 





Ma 
the e 
varia 








100 


CYLINDER BORING AND 


FACING MACHINE. 


de any size required, Will bore cylinder and face off 
nds at same time. Built strong and powerful; has 
ble feed that feeds either way. 


PEDRICK & AYER, 


1& 1003 Hamilton St,, Philadelphia, Pa. 
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“ ) SHONDERS SONS 


MORSE TWIST DRILL AND MACHINE COMPANY New Bedford, Mass, 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~ 4” Steam and Gas Fitters’ Hand Tools. 

















Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, 3 Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


















SEND FOR CIRCULAR. YONKERS, N. Y. 
PAT'D JUNE 14 1887, Quick and 
handy in ad-]| gf ) —~ 7 SS CIE UL NO”, 
justment. é (ES ), = WY? 
coglt¥aluable LOWERS | EXHAUSTERS, 2 
or work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of EATING FURNACES. : 


drop forged steel. Six sizes. Manufactured by 


CA seg td damn IRS PRESS AND MFC. CoO. 
be. WILLIAM ST., NEW YORK 325 DEARBORN ST., CHICAGO. 


Flather Planers. 


HAND BLOWERS, ai Dmauis. 














RONInER 


For Reducing and Pointing Wire. 
ED TO POINTING WIRE 
re Tee A fonrine FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


i Drill Cut 


P Sold at all Machinists’ 
Supply Stores. 


 T.R. ALMOND, 


88 & 85 Washington St. 


M 3 q BrRooxgtyn, N. Y 
ei Lttrllngy sl " §. W. GOODYEAR. Waterbury, Ct. (HEAPEST BO LT 


IRON-WORKING ©=MAGHINERY,) ...,.MARKING MACHINE. |,4, 


i fixtures to NEATLY and RAPIDLY ROLL on, FLAT, 
Planers, Shapers, Drills, Slotters, Etc. ROUND OR OVAL finished surfaces of IRON, STEEL 
or BRASS, TRADE MARKS, NAMES, OR ORNAMENTAL 
DEVICES. We give be low re presentative concerns 


<n Set } in their lines that are using them. Over 200 are in 
1 LU N ITINGM, Hl LAI N use. Collins Co., on kes: Morse Twist Drill Co a 


on drills; Wiley & Russell, on taps; Dueber Watch | 
= Et Case Co.; Bay State Arms Co.; Whitney Arms Co ; 
Om Snell Mfg. Co., on bits; Stanley Rule & Level Co.; e 
: Buffalo Hammer Co.; Kearney & Foot, files, 8 BEST Tipit ie 


LLIN PUNE machines. As to capacity, on table cutlery and 








22, 24, 26 and 30 inch, 


VERY HEAVY AND POWERFUL. 




















_ SIE& SO 
STLYE, 





twist drill 600 dozen pieces can be marked in 10 


CINCINNATI. Ox die on hand to show what can be done. 
DWIGHT SLATE MACHINE CO., 


IMPROVED PATENT POR- HARTFORD, CONN. EAST HAMPTON. CT. 


PRCKS P&T DROP PRESS. 





er ee ie i i coca |e specorsorzmriee seted,,Sar be, neo H. ~ BROWN & C0 
" 


ANLODERATE IN’ PRICE. 


HILL, CLARKE & GO,, 


[56 OLIVER STREET, BOSTON, MASS. 








TABLE ROPE HOIST. 





Quick lifting, quick lowering, 
y Hatchway and Outrigger 
Hoist, Dumb Waiter and Ele 

vator Gearing, Center Grind 
ers, Drill Gu.des, Adjusta 
ble Clamping Blocks &c 

Send for Catalogue. 


ENERGY MFG. CO., 
1115 to 1123 8, 15th St., Phila, Pa. 


CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres- 
sure. automatically in- 
to the boiler, under 
high or low pressure. 
Manufactured by 


CURTIS REGULATOR C0., 


Boston, Mass. 


LACKAWANNA 
GREASE CUP BEECHER & PECK, CONN. 


Will Save its Costin Oil OF IRON | 

alone Several Times 10) 640) 8 RORGINGS OR STEE 
per Annum. BEECHER & PECK, NEW HAVEN CONN. 

SAVES ALSO IN LABOR, AND 

COST OF COTTON-WASTE. PRE- 

a DRIPPING AND SPATTER- 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 1] 
tion yet attained in any device for the 


lubric. ation of mac hine ry. Works 


Lackawanna Lubvicating to, 


41 Coal Exchange, Scranton, Pa. 


eT TE DETRICK & HARVEY, 


General Agencies : = 3 Y rrmmnomene 5 
wreer 109 Elbaty St., N. ¥. ily si cb iT \ | \ | bil re Manufacturers, 


sehen. | "MACHINIST'S SCALES, BALTIMORE, MD. 
210 S. 3d St., Minneapolis, Mi . PATENT END GRADUATION. 


707 Market St,, St. Louis, Mo, We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
Send for Circular No. 17. OFFIN & LEIGHTON, SYRACUSE, N. Y. 




















Their value and efficiency are uni- 
F, E. REED, 

z r SS. 
Worcester, Ma 


versally acknowledged and endorsed, 




















A ees Hand Lathes, Foot Lathes, Upright Drie 
and Milling Machines. Agents, MANNING, MAXW 
“& MOORE, 111 LIBERTY STREET, NEW YORE. 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS,’ 
G66 JOHN ST., Bridgeport, Ct., U.S.A. 
MANUFACTU RERS oF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe Cues and Threading 

ine, ete. 











“COMPLETE STEAM PUMP, * 


WILLIAM BARKER & CO., | FERRARA tite cclig 


DEMAND THIS, PUMP 
Manufacturers of 


(©) am @ O16) =| OR WRITE. 
Iron and Brass Working DEALER TO US FOR PRICES: 
A portable cutting and thread- 

a 


leat et yhd pond Van DuZeN’s PATENT 
ing machine with w 


Pte) SMOOTH OPiS 140 & 142 FE, SIXTH ST., | INMMAVANIOIOP4 ts i Toa 


SEND FOR ILLUSTRATED CATALOGUE, INSIDE & out, Near Culvert, SOLE MAKERS 


Ss da CINCINNATI, O. | eel — 
SHAPING MACHINES = —| LW. POND MACHINE CO. 


Manufacturers of and Dealers in 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Worb Iron Working Machinery. 


IMPROVED IRON PLANERS ¢ 
to _— —. ~ specialty. Feed, patented Feb. 
Circulars Furnishe 


oz er ee 7 9, 1886. Belt 
BOYNTON & PLUMMER,| =m | P. BLAISDELL & CO., cased Wott 
WORCESTER, MASS. SHELLENBACK PULLEY LATHE, 






























1886. 





ented wor 2, 
Manufacturers of 








140 

Pulleys Turned and Bored Simultaneously. Machinists’ Tools Union St., 

«2 The Greatest Labor Saving Tool of the Age! WORCESTER, 
MANUFACTURED BY WORCESTER, MASS, MASS. 





RICHMOND CITY MILL WORKS, 


Kead Shia Swice! Mow Again! oe vt Men ——" ADAMS AUTOMATIC 

















Engineers, Machinists, Steam Fitters, Boiler Makers, 4 , o—| 
or for that matter any Intelligent Man, located in, or THE NATIONAL , X : BOLT*’NUT THREADING MACHINES 
visiting, any part of the country where Steam Boilers Feed-Water “8 
are in use, can learn of an excellent opportunity to make ~ MANUFACTURED ONLY BY THE 
money by introducing a small article for which a demand 
exists on every Steam Boiler, large or small. Sample . | CAPITO L gre N U FACT U R | N e CO. 
can be carried in the pocket. Address, enclosing 4 cents : : 
in Stamps for full particulars, and mention where you A brass coil Heater de- TICAGO 
saw this. Postal Cards not noticed. P.O. Box go6, , i s 
Philadelphia, Pa. Splendid field in this city. livering water to the boi 


‘NEW AZVT ¥ 4Of 81) 42 Sugyj0UK,, $8 24ay] 


er at 210° Fahrenheit. R E C U F A ORS. 


,.000 Horse Power 

, 100,¢ ? . ' The Mason steam regulating devices are known all over the world as the best of 

sold. Prices Low. Sat- their kind. They are the standard adopted by the American and Southern cotton 
isfaction universal. oil companies. Over 700 of our reducing valves were used by one car-heating firm 

; last year. Send for description to 


THE NATIONAL PIPE BENDING CO., MASON REGULATOR CO., 22 Central St., Boston, Mass., 


82 River Street, NEW HAVEN, ONN. Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 

















{Lil CARY & MOEN COG 


TEEL WIRE OF FAY pes 
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WILLIAM SELLERS & CO., ‘Incorporated. 


PHILADELPHIA, PA. 


BUILDERS 0F 


MACHINETOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 


matie Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Hamilton 


OHIO, 





[HE LONG H AMSTATTER Co. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


) > Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. : 
— Send for New Catalogue, == 


AME FMACHINERY CO. 


ILEVELAND, OHIO, 
Manufacturers or ‘* ACME” 


Single & Double Automatic Boltcutters, 
Cutting from 38-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


Send for Cat: oe une s and Discounts. 



















. DEC. 5, 1882, 
T. DEC. 4, 18838, 
AT. AUG, 23,1885. 





wooD- WORKING MACHINERY 


For Planing Mills, Furni 
ture, Chair and ‘( ‘abinet 
Factorie 8, Cabinet Work: 
and General Wood Work 
ing. Send Stamp for illus 
trated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 


Than ht = th dt 


Set of 8 Mandre!s takes 
from 1” to 7”. 


WILEES-BARRE, 





Weil NICHOLSON & C0, Sp —— 

















PENN’A. Fitchburg, Mass, 
aertiatere ee IPuT Want THE 
KEUFFEL & ESSER G0,, 127 FoLrow st., NEW YORK, BROWNELL 

FACTORY: HOBOKEN, N. J. a _. ANTI-FRICTION 
Manufacturers of DRAWING MATERIALS, &c. vs Step or Thrust Bearing 
Lathes, Drills, Worm 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 


Bearings of all sizes made to 





“SUPE RIOR SWISS” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 


FULL CATALOGUE ON APPLICATION. j 
j@ sale by 


G.L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 








NEW 


STANDARD | 
PUNCHES. 


SWEET’S 
i Measuring Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


“1331S GNV NOU! 
103 Q}1e— uO 
KALSAS LSHU 


JNIHINNd 


0 | 
DD 
oO 
z 
Pd 
xm 
Oo 
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OUR 


sew GATALOGUE OF TOOLS 


And Supplies sont free to any address on receipt of Ten 
‘ents in stamps (for postage). 


Chas. A. Strelinger &Co., Xve” Detroit, Mich. 
L, A’T H EE 


FOR 
TOOL MAKING, 
MODEL MAKINC, 





SEND FOR CATALOGUE. 


ESTER MACHINE SCREW CO. 


AAAAAAAAAA AA AAAA 








Te D AN 















Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








Send $1.00 for 








“ 1) Catalogue D, 
CATA LOGUE i sae 
TAF FINE TOOLS i No charge when $10 
2 1 worth of goods are or- 
r SUPPIIF mie 6dered. 
Waltham, Mass. ss) 





Over 550 pages, fully 
illustrated. 


FRASSE & 61, 


SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 
SEND FOR BOOK OF DESCRIPTION. 
























EAGLE  &@ 
a 92 PARK ROW, N. Y. 
ANVIL 


EIA LSELY’s ns 


PORTABLE POWER DRILL, 


With Automatic Feed and Quick Return. 


“og WORKS, 
Trenton, N. J. 








LIGHT. COMPACT. HANDY. 
The Fisher Double Screw Le Specially adapt- 
Vise.—Warranted stronger en ata ially adapt 
than any other Vise. Always ed to Locomo- 
parallel and cannot be broken. tive Engine and 


Boiler Work. 
Also for drilling 


Send for Circulars, 









The . 
Anti -weee and reaming 
Cast Steel bridge work, 
Face & Steel ; 
Horn. Better Manufactured 
fen any ~_ by 
ish anvil. 
Fully war- > i McCabe, As applied for Drilling 
rantec and ‘nygine Frames. 





SOUTHWARK FOUNDRY & MACHINE CO., 


PHILADELPHIA, 


PENNA. 














BOILERS. BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. STEAM PUMPS 





SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & C0., 


vane DELPHIA, PA... 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, BOLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 


THE HILLES & JONES CoO., WILMINGTON, TEL, 


MANUFACTURERS OF 
MACHINE TOOLS, vesi'snops!tocomotive and car Builders, etc. 


—_—— 


















<> 

Improved 

Boiler Plate 
Planer, 


Fight Sizes. 


= 8x20’ length 
4 of cut. 











All GENUINE 
INGOTS & MARUFACTERES 
BEAR 


a TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
» BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S. PATENTS. 
















~ STANDARD TOOL CO,, 


ATHOL, MASS., 
MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &e. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE L’ST OF FULL LINE. 


FRICTIO Ri CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


WESTERN ELECTRIC CO.’S NEW BUILDING, NEW YORK. 
Used in pranT OF ARC-LIGHT AND POWER CO., CHICAGO. 


Split Pulleys, Couplings and Rope Sheaves a Specialty. 
Thousands in use working satisfactorily. 


ECLIPSE WIND ENGINE Co., 


Send for New Catalogue. BELOIT, WIS. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters, 
5 Sizes and Styles of Bolt Pointers. 














and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes 
3 Sizes and Styles of Washer Machines, 
3 Sizes and Styles of Spike Machines. 


2 Sizes of Car Link Machines. 


15 Sizes 


sand Styles of Tappers. 


3 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Bulldozers. 
Also large variety of Tools in this line, making 


complete outfits for Bolt shops. Catalogue sent on 





application. 


THE NATIONAL MACHINERY 60., 


TIFFIN. OHIO. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


Apply to 








Limited Feet in Space 











lower price. 12k LIBERTY ST., N. WY. 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H. P. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
construc ted for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
= to 100H. P. for driving Dynamo Machines @ specialty. 
= Tilustrated Circulars, with various data as to practical 
Steam Engine Coustruction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


40 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, TL 
SALES AGENTS: W. q SIMPSON, 18 CORTLANDT STREET, N.Y. ROBINSON & CARY, St Paul, Minn, 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make_ the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be 
low boiler pressure, or where suftic ient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to be returned. No stuffing boxes 
are used in its a and friction is reduced 
to a minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, W. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


3d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
a GUARANTEED Por Cent Lees G Gi eg \\Y 














Other Gas Engine 
doing the same work. 











BRISTOL’S PATEN1 or ere ' BORE SS ETS 12 on De 
STEEL BELT LACING ee again 






Xs 
Makes a Smooth and Elastic Joint. 
x ‘ Easily per Quickly ‘Applic ‘. 
No Special Tools Required. 
Box of 50 INCHES, ASSORTED SIZES, 
<A BELT LACING/ KS SENT PREPAID for $1. 


th oy ari ., Waterbury, Ct 
SRRURY Bristol Mig. Co., 


or 132 Nassau St., Room 56, N. Y City. 


7) = =CORRECT IN 
Design, 
Workmanship 
and Price. 
E 5 to 75 H. P. 
New York Se ling ren H. J. BARRON & 00., 40 Cortlandt St, 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, N. J: 


Manufac ture rs 0 


pm OMUNZER " 
y., Corliss Engine, 


SEND FOR CATALOGUE, 














‘The best Engine in America for Heavy Work. 











TRER 
WILLIAM TOD & CO., 
Youngstown, Ohio. 
i MAY jNe 
Fee ae — pata Mio b 








Briocé 








L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, NEW AND IMPROVED. 


SEND STAMP FoR FULL List. 
Fare. paar 9 ¥ pois aa Winey 
WOUTTUSUEVENTUTEUEUPUONIOATEVEUFUOTEUOUINOTT 


MACHINERY ON HAND. 


























Es 








16in.x42in [os" Note the following new features: 


Planer, Wh dgeport, new. 

22 in.x5 ft. - heeler, ae ie _ , : me . e 

4 in xd ft “ good order, (a> Deep beds and heavy tables. 
24in.x0 ft, - Powe sil, a ee . , 
Bin. xNit. ** each Atherton, Powell & H. & P. = “4 3° Cabinet legs, good foundation bear- 
36 1n.x14 ft. " 7 
6-5-10-12-15in Crank Shapers. ings 

Btn. Hendey Shaper, good, © 

x20 in Friction Sh pers ae ‘eo i ae are “yen , 
90-24-26 and 321, Geared Shape a (as Wide bearings for top of saddle. 
ILin.xd ft. Engine Lathe, : rentice Bre new fe 7 : . 

l4in. x6 ft. Blaisdeil & Pr rentice Bros. ‘ WES Extra wide rearing. 

I4in.x7 ft. ae Bogert, < 
ldin.xdand sft. Porter, tay° Ail feeds handled from either side. 
lé6in x6 ands ft, 3 Blaisdell, _ 
16 in. x8 ft. - Prentice Bros, zood as new => Lote : 
18 in-x10 ft. “ eer ta be Thasl’ dack 8 (Gs Extra metal in Pf slots. 


16-20 in. x6-8-10 & 12 ft, 
18 in. x8-10-12 ft. 
2in.x8-10-14ft. 

2Vin. any length Bed “ 
20 in. x12 ft. 


Bridgeport, new. pas 
Initferent Makes, ag WES, 
Ditferent Makes, ei 
Bridgeport, 
Wheeler, 


Extra heavy housings. 


a 5” Convenient lubricating devices. 
fair : 


24 in. x&-10-12 “ Br dgeport, ne <= 
24in x16 ft. an ticven. snaten ce Belts move separately when revers- 
26 in. x12 ft. = ‘ 
28 in.x14-16 & 18ft. Engine Lathes, F. & 8. new. | 1ng 
ee & 50 inch P wiley y ae achine, Stevens, good . 
ement Car Axle Lathe, Py ('se" Sleeves for MrNnes VE ntire 
eager ara teat {av Sleeves for bearings driven entire 
0-85-38 inch Drills Blaisde il, « | length solidly into bed 
2-25-28 32inch “ C. & m kad A C. 
24 in. Plain rill, coe fair. ai ae e , , 
42 in. Drill Bk. G. & Feed. N. Y.S. E. good Cay Write for prices, with cuts and full 
at. Arm a niversal Radial Drill, new. 
zabinet Turret Lathe, Lodge, Davis & Co af escriptions 
0.2 Screw Machine, Brown & Sharpe. desc riptic OS. 
Ames Index Milling Machine, fair. 
No, Vand 3 Universal Miller, Brown & Sharpe new ! I 
No.2 Plain fair order 
48 in. Gear C neta, BL 4 C 
241 in. Chucking athe, Harrington, good as ne¥. cy 
ay of iin. ky (hucking Mch. hKrid,eport, new 
7-5lin, Vertical B. & P. Mill, Brigeport, Vs 
I2 in, stroke Slotter Te Al, CINCINNATI, OHIO. 
Warren's Die Sinking Slotter, good as new, 
Cold Rolled Shafting in Stock. Send for List. Write WESTERN BRANCH: 


for what is wanted. 


68 & 70 SOUTH CANAL ST., 


E. P. BULLARD, 
CHICACO. 


62 College Place and 72 Warren Street, New York. 
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COTAGTURS 
seta 








eee eS eee 
a = 


Fit VARIED 
a ee 

Test get TAKEN, 6g 

cow Oh 


a 
Cg 


BUTT TL 








‘TT aur 


eh ‘) 


PURSE q° 










yew sd 





Th fonvone 


inp! cs Issa 
SS COFRTENGINES, 


A ich fr essure. 
ond aNsiNe cand (COmy Poy 


TUBULAR BOILERS. 


. HEAVY FLY WHEELS 
SA SPECIA 


nd 
SSS 


— = é 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT,. 


SIZES UP TO 
86 FT. DIA. RY 10 FT. FACE 


> 











FRICK COMPANY, Builders 


WAYNESBORO, PA. 








| A GENUINE 


“CORLISS.” 





OBERWT \{/HITEHILE, 


pre nf Mie 


CORMES WWE 


SLIDE VaLveE eal 


STATIONARY BOILERS, 

GENERAL MACHINERY, ; 

IRON AND BRASS CASTINGS & 

NEW YORK OFFICE, 
Room 6, 


COAL AND IRON EXCHANGE, 
Cor.CornTLANDT & CHURCH ST, 


son Ce 

















SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


JFIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 
JOHN McLAREN, 


A BORLISS 
Engines, 








THE TWISS AUTOMATIC ENGINE 
a 
/P At a very Low Prico. 
Manufactured by 

















AIR 
Compressors ye 
= and NELSON W. Twiss, 
BOILERS. ' 25 Whitney Ave., vonpen ew Haven, Conn. 
J: Send for Price before Purchasin 


ALSO VERTICAL AND YAC “aT ENGINES. 





a 


THE WATER Motors 


OF THE 
BINGHAMTON HYDRAULIC POWER CO. 
BINGHAMTON, N. Y. 


THE most etticient and the 
most economical means of ob- 
taining small power. A Motor 
which does the greatest 

2 amount of work with 
the use of the smallest 
stream of water, and 
> which is best adapted 
for runnin roth 
anc most 





cheaply 
efliciently Printing 

*resses, Elevators, 
(hurch Organs, Coffee 
Sewing Machines, 
and Dental Contri 
vances, and in fact any piece 
of Mechanism 

Write for descriptive 


ENGINES from 5 to 400 ns Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS w° GENERAL MACHINERY 





Mills, 
Lathes 


circu- 





lar and prices. Mention this 


i paper, 








NEW YORK STORE, 46 Cortlandt St. 
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THE ORIGINAL 


Universal Milling Machines 


Made by the 


BROWN & SHARPE MFG. CO., 
PROVIDENCE, R.|., 


Are kept in stock and sold at favorable prices, com- 
pared with any of their IMITATIONS. By making 
these Machines in large numbers, with expensive 
special tools, much greater accuracy has been at- 
tained than can be reached by the usual methods of 
manufacture. The importance of the greatest attain- 
able accuracy in TOOL-MAKING MACHINES 
will be appreciated by Machinists. 


Correspondence Solicited. Catalogue Mailed on Application, 


WESTERN AGENT, 


Ss. A. SMITH, 
No. 23 SOUTH CANAL STREET, 
CHICACO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SHAPING 
MACHINES. 


TRAVELING 





No. 1 Universal Milling Machine. 
Made with and without overhanging arm. 















- : : 
ia ie ar 16, 18 and 24 inch 
ld a i moh Stroke. 
Sa eae oe Extra heavy and 
ST ila ee —_. 
sii ie powerful. 
NEW YORK, PHILADELPHIA, CHICACO, PITTSBURCH, 
98 Liberty St. 705 Arch 8t. Phenix Building. Penn Building. 














The Original Unvulcanized Packing 
CALLED THE STANDARD av otners'nve compared 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘‘ Trade Mark.” 


JENKINS BROS nits 
. 13 it DEARBORN STREET, CHICAGO 


; ae 


(Sey) Cr 


oe IAS MDARE D: 


K 
TRADE MAR 1 JOHN STREET, N. Y. 


105 MILK STRE ET, Boer. 
21 NORTH FIFTH ST., 








SIIAPERS, ENGINE LATHES AND DRILLS. 
9 THE LODGE & DAVIS MACHINE TOOL CO., CINCINNATI, OHIO. 





2 20 ine hU pright Drills. 25 inch | Bos k Geared, 
~ 24 n¢ 
° 28, 32 and 40 inch Power Feed Drills. 
nm 

4b) 

of 

=m 

e 

ai) 

a= 

on 

als 

a 

~ 

- 

P- 

4 





SHAPERS, 15” and 20” Crank, 20", 26” 32” 4 
ri, 24", , 32” 


> ENGINE LATHES, 17", 19",2 & 38’. 
15 and 20 inch Crank Shapers. (See advertisement, page 15.) 
NEW YORK, PHILADELPHIA, BOSTON, CHICACO, 


115 Liberty Street. 19 North 7th St. 23 & 25 Purchase 8t. 





Cor. Lake & Canal Sts, 





GOULD & EBERHARDT, 


NEWARK, N. J. 
Eberhardt’s Patent 


AUTOMATIC 
GEAR CUTTER. 


18 in. 25 in. 36 in. 50 in. 
60in. &4in. Sizes. 


a MILLING MACHINES, /faps 








LAIGHT & CANAL STS., NEW YORK, 
MANUFACTURERS OF 


MACHINISTS’ TOCLS, 


INCLUDING 





“Experts pronounced it 
the best.’ 





Drill 
Presses, 

Hand 
Lathes, 
&e. 


Send for 
Catalogue, 








WOOD PLANER. 





GEAR AND RACK CUTTING TO ORDER. 


E. E. GARVIN & CO., 







THE PRATT & WHITNEY C0., 











HARTFORD, Connecticut. 
MANUFACTURE 
HORIZONTAL. 3 Double Head 
il] P 63 ___ Traverse Drills 
Orin ] 4 Ott Beets sotagl = For 54 in., . and smaller 
f ‘ =a oles. 
48 in. and 66 in. ‘ie — * Revolving Head Drilling 
Swing. Machines. 


WESTERN BRANCH, 100 ‘WEST Washington Street, Chicago, Ills. 


THE 8 BILLINGS & SPENCER ag 


HARTFORD, . U.S.A. 
INI2 SIZES 


MANUFACTURERS f 

OF ‘ 
BILLINGS f A up me) 
AND 


DROP FORGED — j 
LATHE ™ << WOLD IN 


FOR 
' CLAMP 
FROM ater \ res 


STEEL FOR | a DIE DOGS 
THE PURPOSE ; y 
DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS 


,| THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


ice is TOOLS. 





E j 











For TRONand BRASS WORK, 
Illustrated Catalogue on application. 






























moe 
met 
he ° 
BEBE 
<35— - sews 
wa 8 
use BORING MILLS. 
72 oe Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
= 28 , |} | patterns of the latest and best designs. 
=] 

ut : | SALESROOM & OFFICE, 113 Liberty St., N. Y.- City. 
Ae = ; NEW SHOPS, PLAINFIELD, N. 4. 

BESO 
2572 
Sale 
pike 
Km oe 
oto 
$38 
£2 
Sa, 
eey 

24 
Aas 


>. 





Gear Wheels and Gear Catting.—I make g to 
order, or cut teeth on g blanks sent tome, Of all kinds. Of 
all sine sto six ft.dm. Smal! orders or large ones. Fine g or 





» | cheap g. Smallcast g. Ready made brass « by maii at low 7. ] IS INT. 
prices, Bevel g with pe rfe * planed tee = | Hand Pook on M. ALLEN, PRE IDENT 
, $1. Facilities complete. Terms reasonable. Send for cat rT . =) yr eee bid 
. Bees (oto. B. GRANT, 66 Beverly St., Boston, Mass. | WM. B. FRANKLIN, VICE-PRESIDENT. 





F. B. ALLEN, SEconD V1Icre-PRESIDENT. 
J.B. PIERCE, SEcRETARY & TREASURER. 


MACHINE TOOLS. 
THE G. A. Gray Co., 
477-479-481 SYCAMORE STREET, 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, or 
anything in Machinists’ Tools or Sup 
plies. 


W. P. DAVIS, 


Rochester, N. Y. 











#4 Works at North Bloomfield CINCINNATI, OHIO. 
oa 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


cues 


EANcrON 
Au’ For ft CATALOGUE - 








CONN: 














Manufacturer 


Gil v.m.caRPENTER Ko 


PAWTUCKET.R. I. 








APS & DIE 

















